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ERRATA

Regulatory Guide 1.59, Revision 2, August 1977

"Design Basis Floods for Nuclear Power Plants”

New information. that affects the Probable Maximum Flood (PMF) isolines for
the Upper Ohio River for drainage areas of 10,000 and 20,000 square miles
has been identified. The changes to the isolines affect only a small area
in the Upper Ohio River Basin and do not have any significant impact on
the Design Basis Flood for existing plants. :

As a result of the new information, revised Figures B.6 and B.7 transmitted
herewith should be used in future PMF discharge detemminations when the
simplified methods presented in Appendix B to the Regulatory Guide are being
used. In addition, appropriate changes have been made to the PMF data on
pages 28 and 30 of Table B.1, which are also transmitted herewith.
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A. INTRODUCTION

General Design Criterion 2, “Design Bases for
Protection Against Natural Phenomena,” of Appen-
dix A, “General Design Criteria for Nuclear Power
Plants,” to 10 CFR Part 50, “Licensing of Produc-
tion and Utilization Facilities,” requires, in part, that
structures, systems, and components important to
safety be designed to withstand the effects of natural
phenomena such as floods, tsunami, and sciches
without loss of capability to perform their safety
functions. Criterion 2 also requires that design bases
for these structures, systems, and components refiect
(1) appropriate consideration of the most severe of
the natural phenomena that have been historically
reported for the site and surrounding region, with
sufficient margin for the limited accuracy and quan-
tity of the historical data and the period of time in
which the data have been accumulated, (2) ap-
propriate combinations of the effects of normal and
accident conditions with the effects of the natural
phenomena, and (3) the importance of the safety
functions to be performed.

Paragraph 100.10(c) of 10 CFR Part 100, “Reactor
Site Criteria,” requires that physical characteristics of
the site, including seismology, meteorology, geology,
and hydrology, be taken into account in determining
the acceptability of a site for a nuclear power reactor.

Section IV(c) of Appendix A, “Scismic and
Geologic Siting Criteria for Nuclear Power Plants,”.
to 10 CFR Part 100 suggests investigations for a
detailed study of scismically induced floods and
water waves. The appendix also suggests [Section

IV(c)iii)] that the determination of design bases for -

scismically induced floods and water waves be based
on the results of the required geologic and seismic in-

vestigations and that these design bases be taken into

account in the design of the nuclear power plant.

This guide discusses the design basis floods that
nuclear power plants should be designed to withstand
without loss of capability for cold shutdown and
maintenance thereof. The design requirements for
flood protection are the subject of Regulatory Guide
1.102, “Flood Protection for Nuclear Power Plants.”

The material previously contained in Appendix A,
“Probable Maximum and Scismically Induced
Floods on Streams,” has been replaced by American
National Standards Institute (ANSI) Standard N170-
1976, “Standards for Determining Design Basis

Flooding at Power Reactor Sites,”' which has been |

endorsed as acceptable by the NRC staff with the ex-
ception noted in Appendix A. In addition to informa-
tion on stream flooding, ANSI N170-1976 contains
methodology for estimating probable maximum sur-
Copies of ANSI Standard N170-1976 may be purchased from the

American Nuclear Socicty, 555 North Kensington Avenue, La
Grange Park, 1L 60525. :

ges and seiches at estuaries and coastal areas on
oceans and large lakes. Appendix B gives timesaving
alternative methods of estimating the probable max-
imum flood along streams, and Appendix C gives a
simplified method of estimating probable maximum
surges on the Atlantic and Gulf coasts. The Advisory
Committee on Reactor Safeguards has been con-
sulted concerning this guide and has concurred in the
regulatory position. ‘

B. DISCUSSION

Nuclear power plants should be designed to pre-
vent the loss of capability for cold shutdown and
maintenance thercof resulting from the most severe
flood conditions that can reasonably be predicted to
occur at a site as & result of severe hydro-
meteorological conditions, seismic activity, or both.

The Corps of Engineers for many years has studied
conditions and .circumstances relating to floods and
flood control. As a result of thesc studies, it has
developed a definition for a Probable Maximum
Flood (PMF) and attendant analytical techniques
for estimating, with an acceptable degree of conser-
vatism, flood levels on streams resulting from
hydrometeorological conditions. For estimating
seismically induced flood levels, an acceptable degree
of conservatism for evaluating the effects of the in-
itiating event is provided by Appendix A to 10 CFR
Part 100,

The conditions resulting from the worst site-related
flood probable at the nuclear power plant (e.g., PMF,
seismically induced flood, seiche, surge, severe local
precipitation) with attendant wind-generated wave
activity constitute the design basis flood conditions
that safety-related structures, systems, and compo-
nents identified in Regulatory Guide 1.29° should be

3Corps of Engineers’ Probable Maximum Flood definition appears -
in many publications of that agency such as Engincering Circular
EC 1110-2-27, Change 1, “Engineering and Design—Policies and
Procedures Pertaining to Determination of Spillway Capacities
and Frecboard Allowances for Dams,” dated 19 Feb. 1968. The
Probable Maximum Flood is also dircctly analogous to the Corps
of Engineers' “Spillway Design Flood” as used for dams whose
failures would result in & significant loss of life and property.

SRegulatory Guide 1.29, “Scismic Design Classification,”
identifies structures, systems, and components of light-water-
cooled nuclear power plants that should be designed to withstand
the effects of the Safe Shutdown Earthquake and remain func-
tional. These structures, systems, and components are those neces-
sary to ensure (1) the integrity of the reactor coolant pressure
boundary, (2) the capability to shut down the reactor and maintain
it in & safe shutdown condition, or (3) the capability to prevent or
mitigate the consequences of accidents that could result in poten-
tia} offsite exposures comparable to the guideline exposures of 10
CFR Part 100. These same structures, systems, and components
should also be designed to withstand conditions resulting from the
design basis flood and retain capability for cold shutdown and
maintenance thereof of other types of nuclear power plants. It is
expected that safety-related structures, systems, and components
of other types of nuclear power plants will be identified in future
regulatory guides. In the interim, Regulatory Guide 1.29 should be
used as guidance when identifying safety-related structures,
systems, and components of other types of nuclear power plants.
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designed to withstand and retain capability for cold
shutdown and maintenance therof. :

For sites along streams, the PMF generally
provides the design basis flood. For sites along lakes
or seashores, a flood condition of comparable

severity could be produced by the most severe com--

bination of hydrometeorological parameters
reasonably possible, such as may be produced by a
Probable Maximum Hurricane* or by a Probable
Maximum Seiche. On estuaries, a Probable Max-
imum River Flood, a Probable Maximum Surge, a
Probable Maximum Seiche, or a reasonable com-
bination of less severe phenomenologically caused
flooding events should be considered in arriving at

design basis flood conditions comparable in fre-

quency of occurrence with a PMF on streams.

In addition to floods produced by severe
hydrometeorological conditions, the most severe
seismically induced floods reasonably possible should
be considered for each site. Along streams and es-
tuaries, seismically induced floods may be produced
by dam failures or landslides. Along lakeshores,
coastlines, and estuaries, seismically induced or
tsunami-type flooding should be considered. Con-
sideration of seismically induced floods should in-
clude the same range of seismic events as is
postulated for the design of the nuclear plant. For in-
stance, the analysis of floods caused by dam failures,
landslides, or tsunami requires consideration of
seismic events of the severity of the Safe Shutdown
Earthquake occurring at the location that would
produce the worst such flood at the nuclear power
plant site. In the case of scismically induced floods
along rivers, lakes, and estuaries that may be
produced by events less severe than a Safe Shutdown
Earthquake, consideration should be given to the
coincident occurrence of floods due to severe
hydrometeorological conditions, but only where the
effects on the plant are worse than and the
probability of such combined events may be greater
than an individual occurrence of the most severe
event of either type. Appendix A contains acceptable
combinations of such events. For the specific case of
seismically induced floods due to dam failures, an
evaluation should be made of flood waves that may
be caused by domino-type dam failures triggered by a
seismically induced failure of a critically located dam
and of flood waves that may be caused by multiple
dam failures in a region where dams may be located
close enough together that a single seismic event can
cause multiple failures,

Each of the severe flood types discussed above
should represent the upper limit of all potential
phenomenologically caused flood combinations con-
sidered reasonably possible. Analytical techniques
are available and should generally be used for predic-

4See References 2 and 5, Appendix C.,

tion at individual sites. Those techniques applicable
to PMF and seismically induced flood estimates on
streams are presented in Appendices A and B of this

guide. For sites on coasts, estuaries, and large lakes, -

techniques are presented in Appendices A and C of
this guide.

Analyses of only the most severe flood conditions
may not indicate potential threats to safety-related
systems that might result from combinations of flood
conditions thought to be less severe. Therefore,
reasonable combinations of less-severe flood condi-
tions should also be considered to the extent needed
for a consistent level of conservatism. Such combina-
tions should be evaluated in cases where the
probability of their existing at the same time and hav-
ing significant consequences is at least comparable to
that associated with the most severe hydro-
meteorological or seismically induced flood. For ex-
ample, a failure of relatively high levees adjacent to a
plant could occur during floods less severe than the
worst site-related flood, but would produce condi-
tions more severe than would result during a greater
flood (where a levee failure elsewhere would produce
less severe conditions at the plant site).

Wind-generated wave activity may produce severe
flood-induced static and dynamic conditions either
independent of or coincident with severe
hydrometeorological or seismic flood-producing
mechanisms. For example, along a lake, reservoir,
river, or scashore, reasonably severe wave action
should be considered -coincident with the probable
maximum water level conditions.’ The coincidence of
wave activity with probable maximum water level
conditions should take into account the fact that suf-
ficient time can clapse between the occurrence of the
assumed meteorological mechanism and the max-
imum water level to allow subsequent meteorological
activity to produce substantial wind-generated waves
coincident with the high water level. In addition, the
most severe wave activity at the site that can be
generated by distant hydrometeorological activity
should be considered. For instance, coastal locations
may be subjected to severe wave action caused by a
distant storm that, although not as severe as a local
storm (e.g., a Probable Maximum Hurricane), may
produce more severe wave action because of a very
long wave-generating fetch. The most severe wave ac-
tivity at the site that may be generated by conditions
at a distance from the site should be considered in
such cases. In addition, assurance should be providcd
Probable Maximum Water Level is defined by the Corps of

Engineers as “the maximum still water level (i.e., exclusive of local
coincident wave runup) which can be produced by the most severe

combination of hydrometeorological and/or seismic parameters

reasonably possible for a particular location. Such phenomena are
hurricanes, moving squall lincs, other cyclonic meteorological
events, tsunami, etc., which, when combined with the physical
response of a body of water and severs ambient hydrological con-
ditions, would produce a still water level that has virtually no risk
of being exceeded.”
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that safcty systems necessary for cold shutdown and
maintenance thereof are designed to withstand the
static and dynamic effects resulting from frequent

flood levels (i.c., the maximum operating level in -

reservoirs and the 10-year flood level in streams)
coincident with the waves that would be produced by
the Probable Maximum Gradient Wind* for the site
(based on a study of historical regional meteorology).

C. REGULATORY POSITION

1. The conditions resulting from the worst site-
related flood probable at a nuclear power plant (¢.g.,
PMF, scismically induced flood, hurricane, seiche,

surge, heavy local precipitation) with attendant wind- -

generated wave activity constitute the design basis
flood conditions that safety-related structures,
systems, and components identified in Regulatory
Guide 1.29 (sec footnote 3) must be designed to
withstand and retain capability for cold shutdown
and maintenance thereof.

a. The PMF on streams, as defined in Appendix

A and based on the analytical techniques summarized

in Appendices A and B of this guide, provides an ac-

ceptable level of conservatism for estimating flood

Lc_vels caused by severe hydrometeorological con-
itions.

b. Along lakeshores, coastlines, and estuaries,
estimates of flood levels resulting from severe surges,
seiches, and wave action caused by
hydrometeorological activity should be based on
criteria comparable in conservatism to those used for
Probable Maximum Floods. Criteria and analytical
techniques providing this level of conservatism for
the analysis of these events are summarized in Ap-
pendix A of this guide. Appendix C of this guide pre-
sents an acceptable method for estimating the still-
water level of the Probable Maximum Surge from
hurricanes at open-coast sites on the Atlantic Ocean
and Gulf of Mexico.

c. Flood conditions that could be caused by dam
failures from earthquakes should also be considered
in establishing the design basis flood. Analytical
techniques for evaluating the hydrologic effects of
scismically induced dam failures discussed herein are
presented in Appendix A of this guide. Techniques
for evaluating the effects of tsunami will be presented
in a future appendix.

d. Where upstream dams or other features that
provide flood protection are present, in addition to
the analyses of the most severe floods that may bein-
duced by either hydrometeorological or scismic
mechanisms, reasonable combinations of less-severe
flood conditions and scismic events should also be
#Probable Maximum Geadient Wind is defined as a gradient wind

of a designated duration, which there is virtually no risk of ex-
ceeding.

considered to the extent needed for a consistent level
of conservatism. The effect of such combinations on
the flood conditions at the plant site should be -
evaluated in cases where the probability of such com-
binations occurring at the same time and having
significant consequences is at least comparable to the
probability associated with the most severe
hydrometeorological or seismically induced flood.
For relatively large streams, examples of acceptable
combinations of runoff floods and seismic events that
could affect the flood conditions at the plant are con-
tained in Appendix A. Less-severe flood conditions,
associated with the above seismic events, may be ac-
ceptable for small streams’ that exhibit relatively
short periods of flooding.

¢. The effects of coincident wind-generated wave
activity to the water levels associated with the worst
site-related flood possible (as determined from
paragraphs a, b, ¢, or d above) should be added to
generally define the upper limit of flood potential.
Acceptable procedures are contained in Appendix A
of this guide.

2. As an alternative to designing hardened protec-
tion” for all safety-related structures, systems, and
components as specified in Regulatory Position 1
above, it is permissible not to provide hardened
protection for some of these features if:

g. Sufficient! warning time is shown to be
available to shut the plant down and implement ade-
quate emergency procedures;

b. All safety-related structures, systems, and
components identified in Regulatory Guide 1.29 (sce
footnote 3) are designed to withstand the flood condi-
tions resulting from a Standard Project event’ with
attendant wind-generated wave activity that may be
produced by the worst winds of record and remain
functional, .

c. In addition to the analyses in paragraph 2.b

- above, reasonable combinations of less-severe flood

conditions are also considered to the extent needed
for a consistent level of conservatism; and

THardened protection means structural provisions incorporated in
the plant design that will protect safety-related structures, systems,
and components from the static and dynamic effects of floods. In -
addition, each component of the protection must be passive and in
place, s it is to be used for flood protection, during normal plant
operation. Examples of the types of flood protection. to be
provided for nuclear power plants are contained in Regulatory
Guide 1.102.

SFor sites along streams, this event is characterized by the Corps of

Engineers' definition of & Standard Project Flood. Such floods

have been found to produce flow rates generally 40 to 60 percent of

the PMF. For sites along scashores, this event may be
characterized by the Corps of Engineers' definition of & Standard

Project Hurricane. For other sites, a comparable level of risk

should be assumed.
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d. In addition to paragraph 2.b above, at least
those structures, systems, and components necessary
for cold shutdown and maintenance thereof are
designed with kardened protective features to remain

functional while withstanding the entire range of -

flood conditions up to and including the worst site-
telated flood probable (e.g., PMF, seismically in-
duced flood, hurricane, surge, seiche, heavy local
precipitation) with coincident wind-generated wave
action as discussed in Regulatory Position 1 above,

3. During the cconomic life of a nuclear power
‘plant, unanticipated changes to the site environs
which may adversely affect the flood-producing
characteristics of the environs are possible. Examples
include construction of a dam upstream or
downstream of the plant or, comparably, construc-
tion of a highway or railroad bridge and embank-
. ment that obstructs the flood flow of a river and con-
struction of a harbor or deepening of an existing har-
bor near a coastal or lake site plant.

Significantly adverse changes in the runoff or other
flood-producing characteristics of the site environs,
as they affect the design basis flood, should be iden-
tificd and used as the basis to develop or modify
emergency operating procedures, if necessary, to
mitigate the effects of the increased flood.

4. Proper utilization of the data and procedures in
Appendices B and C will result in PMF peak dis-
charges and PMS peak stillwater levels which will in
many cases be approved by the NRC staff with no
further verification, The staff will continue to accept
for reyiew detailed PMF and PMS analyses that
result in less conservative estimates than those ob-
tained by use of Appendices B and C. In addition,
previously reviewed and approved detailed PMF and
PMS analyses will continue to be acceptable even
though the data and procedures in Appendices B and

_C result in more conservative estimates.

D. IMPLEMENTATION

The purpose of this. section is to provide informa-
tion to license applicants and licensees regarding the
NRC staff’s plans for using this regulatory guide,

This guide reflects current NRC practice.
Therefore, except in those cases in which the appli-
cant or licensee proposes an acceptable alternative
method for complying with specified portions of the
Commission’s regulations, the methods described
herein are being and will continue to be used in the
evaluation of submittals for construction permit ap-
plications until this guide is revised as a result of sug-
gestions from the public or additional 'staff review.
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APPENDIX A

PROBABLE MAXIMUM AND SEISMICALLY INDUCED
FLOODS ON STREAMS AND COASTAL AREAS

The material previously contained in Appendix A
has been replaced by American National Standards
Institute (ANSI) Standard N170-1976, “Standards
for Determining Design Basis Flooding at Power
Reactor Sites,” with the following exception:

Sections 5.5.4.2.3 and 5.5.5 of ANSI N170-1976
contain references to methods for evaluating the ero-

sion failure of carthfill or rockfill dams and determin-
ing the resulting outflow hydrographs. The staff has
found that some of these methods may not be conser-
vative because they predict slower rates of erosion
than have historically occurred. Modifications to the
models may be made to increase their conservatism.
Such modifications will be reviewed by the NRC staff
on a case-by-case basis.
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B.1 INTRODUCTION

This appendix presents timesaving alternative
methods of estimating the probable maximum flood
(PMF) peak discharge for nuclear facilitics on non-
tidal streams in the contiguous United States. Use of
the methods herein will reduce both the time neces-
sary for applicants to prepare license applications
and the NRC staff’s review effort.

The procedures are based on PMF values deter-
mined by the U.S. Army Corps of Engineers, by ap-
plicants for licenses that have been reviewed and ae-

cepted by the NRC staff, and by the staff and its con- -

sultants. The information in this appendix was
developed from a study made by Nunn, Snyder, and
Associates, through a contract with NRC (Ref. 1).

.PMF peak discharge determinations for the entire
contiguous United States are presented in Table B.1.
Under some conditions, these may be used directly to

evaluate the PMF at specific sites. In addition, maps

showing enveloping isolines of PMF discharge for
several index drainage areas are presented in Figures
B.2 through B.7 for the contiguous United States east
of the 103rd meridian, including instructions for and
an example of their use (see Figure B.8). Because of
the enveloping procedures used in preparing the
maps, results from their use are highly conservative.

Limitations on the use of' - these. generaiized
‘methods of estimating PMFs are identificd in Section
B.4. These limitations should be considered in detail

in assessing the applicability of the methods at

specific sites. _

_Applicants for licenses for nuclear facilitics at sites
on nontidal streams in the contiguous United States
have the option of using these methods in lieu of the
more precise but laborious methods of Appendix A.
The results of application of the methods in this ap-
pendix will in many cases be accepted by the NRC
staff with no further verification.

B 8

B.2 SCOPE

The data and procedures in this appendix apply
only to nontidal streams in the contiguous United
States. Two procedures are included for nontidal
streams east of the 103rd meridian.

Future studics are planned to determine the ap-
plicability of similar generalized methods and to
develop such methods, if feasible, for other areas.
These studies, to be included in similar appendices,
are anticipated for the main stems of large rivers and
the United States west of the 103rd meridian, in-
cluding Hawaii and Alaska.

B.3 PROBABLE MAXIMUM FLOOD
~ PEAK DISCHARGE

The data brcsented in this section are as follows:

1. A tabulation of PMF peak discharge determina-
tions at specific locations throughout the contiguous
United States. These data are subdivided into water
resources regions, delineated on Figure B.1, and are
tabulated in Table B.1. ‘ ‘

2. A set of six maps, Figures B.2 through B.7,
covering index drainage areas of 100, 500, 1,000,
5,000, 10,000, and 20,000 square miles, containing
isolines of equal PMF peak discharge for drainage
areas of those sizes east of the 103rd meridian,

B.3.1 Use of PMF Discharge Determinations
The PMF peak discharge determinations listed in

Table B.1 are those computed by the Corps of

Engincers, by the NRC staff and their consultants, or
computed by applicants and accepted by the staff.

For a nuclear facility located near or adjacent to
one of the streams listed in the table and reasonably

close to the location of the PMF determination, that -

PMF may be transposed, with proper adjustment, or
routed to the nuclear facility site. Methods of trans-
position, adjustment, and routing are given in stan-
dard hydrology texts and are not repeated here.’

B.3.2 Enveloping Isolines of PMF Peak Discharge

B.3.2.1 Preparation of Maps

For each of the water resources regions, each PMF
determination in Table B.1 was plotted on
logarithmic paper (cubic feet per second per square
mile versus drainage area). It was found that there
were insufficient data and too much scatter west of
about the 103rd meridian, caused by variations in
precipitation from orographic effects or by melting
snowpack. Accordingly, the rest of the study was
confined to the United States cast of the 103rd meri-
dian. For sites west of the 103rd mieridian, the
methods of the preceding: section may be used.

Envelope curves were drawn for each region east of
the 103rd meridian. It was found that the envelope

curves generally paralleled the Creager curve (Ref. 2),

defined as

Q=460 cA (0894 -0.048

)1

where

Q is the discharge in cubic feet per second (cfs)
C is a constant, taken as 100 for this study
A is the drainage area in square miles.

1.59-12
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Each PMF discharge determination of S0 square
miles or more was adjusted to one or more of the six
selected index drainage areas in accordance with the
slope of the Creager curve. Such adjustments were
made as follows:

PMF Within Drainage Adjusted to Index

Area Range, sq. mi. = Drainage Area, sq. mi.
50 to 500 100
100 to 1,000 500

500 to 5,000 _ 1,000 -

1,000 to 10,000 5,000
5,000 to 50,000 10,000
10,000 or greater 20,000

" The PMF values so adjusted were plotted on maps
of the United States east of the 103rd meridian, one
map for each of the six index drainage areas. It was

found that there were areas on each map with insuf--

ficient points to define isolines. To fill in such gaps,
conservative computations of approximate PMF
peak discharge were made for each. two-degree
latitude-longitude intersection on each map. This was
done by using enveloped relations between drainage
area and PMF peak discharge (in cfs per inch of
runoff), and applying appropriate probable max-
imum precipitation (PMP) at each two-degree
latitude-longitude intersection. PMP values, obtained
from References 3 and 4, were assumed to be for a 48-
hour storm to which losses of 0.05 inch per hour were
applied. These approximate PMF values were also
plotted on the maps for each index drainage arca and
the enveloping isolines were drawn as shown on
Figures B.2 through B.7.

B.3.2.2 Use of Maps

The maps may be used to determine PMF peak dis-
charge at a given site with a known drainage area as
follows:

1. Locate the site on the 100-square-mile map,
Figure B.2.

2. Read and record the 100-square-mile PMF ‘peak

discharge by straight-line interpolation between the

isolines. '

3. Repeat Steps 1 and 2 for 500, 1,000, 5,000,
10,000, and 20,000 square miles from Figures B.3
through B.7.

4. Plot the six PMF peak discharges so obtained

. on logarithmic paper against drainage area, as shown

on Figure B.8.

5. Draw a smooth curve through the points.
Reasonable extrapolations above and below - the
defined curve may be made. : :

6. Read the PMF peak discharge at the site from
the curve at the appropriate drainage area.

B.3.3 Probable Maximum Water Level

When the PMF peak discharge has been obtained
as outlined in the foregoing sections, the’ PMF still-
water level should be determined. The methods given
in Appendix A are acceptable for this purpose.

B.3.4 Wind-Wave Effects

Wind-wave effects should be superimposed on the -
PMF stillwater level. Criteria and acceptable

_methods are given in Appendix A.

B.4 LIMITATIONS

1. The NRC staff will continue to accept for
review detailed PMF -analyses thét result in less con-
servative estimates. In addition, previously reviewed
and approved detailed PMF analyses at specific sites
will continue to be acceptable even though the data
and procedures in this appendix result in more con-
servative estimates.

2 .The PMF estimates obtaincd as outlined in Sec-
tions B.3.1 and B.3.2 are peak discharges that should
be converted to water level to which appropriate
wind-wave effects should be added.

3. If there are one or morc reservoirs in the
drainage area upstream of the site, seismic and
hydrologic dam failure' flood analyses should be
made to determine whether such a flood will produce
the design basis water level. Criteria and acceptable
methods are included in Appendix A.

4. Because of the enveloping procedures used,
PMF peak discharges estimated as outlined in Sec-
tion B.3.2 have a high degree of conservatism. If the
PMF so estimated casts doubt on the suitability of a
site, or if protection from a flood of that magnitude
would not be physically or economically feasible,
consideration should be given to performing a

‘detailed PMF analysis, as outlined in Appendix A. It

is likely that such an analysis will result in ap-
preciably lower PMF levels.

/In this context, “hydrologic dam failure™ means a failure caused
by a flood from the drainage area upstream of the dam.
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FIGURE BS PROBABLE MAXIMUM FLOOD (ENVELOPING PMF ISOLINES) FOR 5,000 SOOAHE MILES
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TABLE B.1
PROBABLE MAXIMUM FLOOD DATA (Page 1 of 17)

€T-65°1

: ‘Drainage Basin Average PMP Peak
Project State River Basin " Streanm Area (in _inches) Discharge
_(sq.mis)  Prec, Runoff __ (efs)
. North Atlantic Region (Northeast Atlantic Sub-region)
Ball Mountain Vt. Connecticut West River 172 20.6 18,1 190,000
Barre Falls Maas, Connecticut Ware River 55 20,1 18,9 61,000
Beaver Brook N. H. Comecticut Beaver Brook 6,0 21.3 19,7 10,400
Birch Hill Mass. Comnecticut Millers River 175 18,3 17.1 88, 500
Black Rock Conn, Housatonic Branch Brook 20 22,2  20.6 35,000
Blackwater N. H. Merrimack Blackwater River 128 - 1843 16.4 . 95,000
Buffumville Mass, Thames Little River 26 . 25¢3 36,500
Colebrook Conn, Connecticut Farmington River 118 22,7 21.1 165,000
Conant Brook Mass, Connecticut Conant Brook 7.8 244 23.2 11,900
Bast Barre Vt. Winooski Jail Branch 39 2.5 .18.6. : 52,500
East Branch Comn, Housatonic Naugatuck River 9.2 24,0 22.8 15,500
East Brimfield ..  Mass, Thames Quinsbaug River 68 24,2 22,9 73,900
Edward McDowell N, H, . Merrimack Fubanmusit River Ly 19,5 18.3 43,000
Everett o N. H. Merrinmack Piscataquog River (1 20,7 18,2 68,000
Franklin Falls N.H. Merrimack Pemigewasset River 1,000 - 15.8 13.3 " 300,000
Hall Meadow Conn, Connecticut Hall Meadow Brook 17 24,0 22.8 26,600
Hancock Conn. Housatonie Hancock Brook 12 2b,0 22.8 20,700
Hodges Village Mass, Thames French River 1 26.2  22.3 35,600
Hop Brook Conn, Housatonic Hop Brook 16 25.9 23.8 26,400
Hopkinton N, H. Merrimack Contoocook River 426 17.4 .7 135,000
Knightville Mass, Connecticut Westfield River 162 18,8 17.6 160,000
Littleville Mass, = Comnecticut Westfield River 52 25.1° 22,4 98,000
Mad River Comn, Connecticut Mad River : 18 24,0 22,8 30,000
Mansfield Hollow Conn, Thames Natchaug River 159 19.8 18.5 125,000
Nookagee Mass, - Merrimack Phillips Brook 11 21.8 20,2 17,750
Northfield Conn, Housatonic Northfield Brook 5.7 244 232 9,000
North Hartland Vi, Connecticut Ottauquechee River 220 1943 172 199,000
North Springfield Vt. Connecticut Black River 158 20,0 18.3 157,000
Otter Brook N. H. Connecticut Otter Brook 74 19.1 17.9 45,000
Phillips Mass, Merrimack Phillips Brook 5.0 24,2 23,0 7,700
Sucker Brook Comn, Connecticut Sucker Brook Jubt 22,8 2.4 6,500
Surry Mountain N. Ho Connecticut Ashuelot River 100 ‘22.2 19,6 63,000
Thomaston Conn, Housatonic Naugatuck River 74 245 22.,1 158,000
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TABLE B.1 (Page 2 of 17)

- : S Drainage
Project State River Basin -Strean ( Area
- m
Townshend Vt, Connecticut West River . 278
Trumbull . Conn, Pequonnook Pequonnook River 14
Tully Mass, Connecticut Tully River ' 50
Unioca Village Vi, Connecticut Ompompanoosuc River 126
Vermont~Yankee Vi Connecticut Connecticut River 6,266
Naterbury Vt. Winooski v Waterbury River 109
West Hill " Mass, Blackstone West River : 28
West Thompson Conn, Thames Quinebaug River 74
Westville Mass, Thanes Quinebaug River 32
Whitemanville Mass, Merrimack Whitman River » 18
Wrightsville Vt, Winooski North Branch - 68
~ North Atlantic Region (Mid-Atlantic Sub-region)
Almond N. Y, Susquehanna Canacadea Creek . - 58
Alvin R, Bush Pa. Susquehanna Kettle Creek - 226
dquashicola Pa, Delaware " Aquashicola Creek ' 66
Arkport N. Y, Susquehanna Canister River o 31
Aylesworth Pa, Susquehanna Aylesuorth Creek - 6.2
"~ Baird W. Va, Potomac Buffalo Creek ' 10
Beltzville Pa. Delaware Pohopoco Creek ' 97
Blooaington Md. Potomac North Branch 263
Blue Marsh Pa, Delaware Tulpehockan Creek 175
Burketown Va, Potomac North River 375
Cabins ‘We Va, Potamac South Branch 314
-Chanbersturg Md. Potonac Conococheague River i
Christiana Del. Delaware Christiana River 41
Cootes Store Va, Potomac North Fork River . 215
Coxanesque Pa, Susquehanna Cowanesque River 298
Curwensville Pa, Susquehanna Susquehanna River : 365
Dawsonville Md, Potonac Seneca Creek . ] 1ol
Douglas Point Md. Potomac Potomac River 13,117
East Sidnmey - N, Y. Susquehanna Oulelot River : 102
Edes Fort . W. Va, Potomac Cacapon River 679
Fairview : Md, Potomac , Conococleaque Creek Lol
Foster Joseph Sayers Pa, - Susquehanna Bald Eagle Creek : 339
Delaware

Francis E. Walter Pa,

Lehigh River . 288

e .

Basin Average PP Peak

_.&M)_ Discharge
Runof (cfs)
21,3 17.2 228,000
23.0 21.8 26,700
20,0  16.6 47,000
17.0 15,8 110,000
480,000
18,9 16.0 128,000
28,0 25,6 26,000
20,4 17.5 85,000
254 22,8 38,400
2L.4 19,8 25,000
20,2  17.3 74,000
2200 1808 59.000
24,0 211 154,000
28,0 2,2 42,500
22.5 17.7 33,400
23.8 22,0 13,700
34,0 30,2 14,600
27.1 25.6 68,000
22,2 17.6 196,000 .
24,0 21,3 110,600
24.3 21.2 272,200
20,8  16.8 195,900
28.9 26.0 81,400
32.1 283 39,200
22s5 . 19,1 140,200 -
21,9 . 18,5 285,000
22,0 18.9 205,000
?-Qoh 2?. 1 161 .900
13.4 10.2 1,420,000
2“'00 22.1 99.900
21,2 17.3 410,800
22,9 18.8 150,100
21,8 19.0 251,000
22,4 19.8 170,000
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TABLE B.1 (Page 3 of 17)

Antietem Creek

Drainage Basin Average PMF Peak
Project ~ State River Basin Streanm Area (in inches) Discharge
(sq,mi,) _ Prec, Runoff __ (cfs)
Franklin W, Va, - Potomac South Branch 182 28,2 . 20,6 174,000,
Frederick Md. Potomac . Monocacy River 817 23.2 . 20.9 - 363,400
Front Royal Va, Potomac S.Fk.Shenandoah River 1,638 18.0 143 ‘419,000
Fulton (Harrisburg) Pa, Susquehanna Susquehanna River 24,100 12,7 8.2 1,750,000
Gathright Va, James Jackson River Il 2b4h 21,3 246,000
Gen, Edgar Jadwin Pa, Delaware Dyberry Creek - 65 24,8 24,0 119,700
Great Cacapon W, Va, - Potomac Cacapon River 677 21,2 17.3 373,000
Harriston Va, Potomac South River 222 29.6 26.5 153,700
. Hawk Mountain Pa, Delaware E.Br. Delaware River 812 1645 12,7 .202,000
Headsville N. Va, Potomac Patterson Creek 219 23.4 19,0 176,000
Jom H, Kerr Va, Roanoke Roanoke River 7,800 16.8 12,9 - 1,000,000
Karo W, Va, Potomac . South Branch 1,577 18.9 14,9 430,000
Keyser - W, Va, Potomac North Branch 1 21,5  16.3 279,200
Kitzmiller . Potomac North Branch 225 22:3  17.1 120,200
Leesturg Va, Potomac Coose Creek . 338 26,5 - 24,2 340,900
Leiristown Md. - Potomac Fishing Creek 7.1 34,8 32.7 ‘12,200
- Licking Creek W, Va,  Potomac - Licking Creek 158 29,0  26.1 125,800
Little Cacapon ‘We Va, Potomac Little Cacapon River 101 29.7. 27.4 122,700
Maiden Creek Pa. Delaware Malden Creek 161 273 23.5 118,000
Martinsburg W, Va, Potomac Opequon Creek , 272 27.2 2.1 174,600
Mikville W, Va. Potomac Shenandoah River 3,040 16,2 11,7 592,000
Moorefield We Va, Potomac South Branch 1,173 18,0 14,0 389,700
Moorefield W, Va, Potomac So. Fk. South Branch 283 21.1 17.1 - 173,800
Newark Del, Delaware White Clay River 66  29.8 26,0 - 103,000
North Anna Va, Parmunkey( York) North Anna River 43 25.0 21.3 220,000
~ North Mountain W, Va, Potomac Back Creek 25 279 24,8 256,000
Peach Bottom Pa, Susquehanna Susquehanna River 27,000 12,7 8.2 1,750,000
Perryman Md, Chesapeake Bay Bush River 118 - 87,400
Petersbhurg W, Va, Potomac South Branch 642 19.3 15.3 208,700
Philpott va, Roanoke Smith River 212 - 27.5 24,3 160,000
Prompton Pa, Delaware Lackawaxen River 60 25.0 2h,2 87,190
Raystowm Pa. 'Susquehanna Juniata River (Br.) .960 2l 17,5 353,400
‘Royal Glen Md. Potomac South Branch 640 19,3 15.3 208,700
Salem Church Va,. Rappahannock Rappahannock River 1,598 = 23.6 19,6 552,000
Savage River Md. Potomac Savage River 105 26,3 22,2 107,400
Seneca Ma, Potomac Potomac River 11,400 13.5 103 1,393,000
Sharpsburg Md, Potomac 281 26,6 23.5 154,900
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TABLE B.1 (Page 4 of 17)

. S - Drainage Basin Average PMF Peak

~ Project State River Basin - Stream Area _(in inches) =~ Discharge

. . —(sq.mi,) _ Prec, Runoff (cfs)
Sherrill Drive Md. Potomac Rock Creek ' 62 3046 28.3 111,900
8ix Bridge Md. Potomac Monocacy River 308 27.1 24.0 225,000
Springfield W. Va, Potomac South Branch 1,471 17.5 15.5 405,000
Staunton Va. Potomac South Branch Shen. 325 25,0 21.3 226,000
Stillwater Pa. Susquehanna lacawanna River 37 2743 24,1 39,600
Smit N. J . Delame Dﬂhm‘ River 11. 100 l. 000'000
Surry Va, James Janes River 9,517 : 1,000,000
Tioga=Hammond Pa. Susquehanna Tioga River 402 23.5 19.2 318,000
Tocks Island No Jo Delaware Delaware River 3,827 13.3 10.5 576,300
Tonoloway Md. Potomac Tonoloway Creek 112 29.9 26,8 117,600
Town Creek Md. Potomac Town Creek Y 27.5 252 102,900
Trenton N, J. Delaware Delaware River 6,760 830,000
Trexler Pa, .Delaware Jordon Creek 52 2542 22.6 55, 500
Tri-Towns W. Va. Potomac Noxrth Branch 478 21,6 16.4 268,000
Verplanck N, Y, Hudson Hudson River 12,650 14,0 9.7 1,100,000
Washington, D. C, Md, Potomac Potomac River 11,560 13.4 10,2 1,280,000
Naynesboro Va, Potomac South River 136 29,6 26.5 116,000
West Branch W, Va, Potomac Conococheague River 78 3047 27.0 78,700
Whitney Point N, Y. Susquehanna Otselie River 255 20,7 19.1 102,000
Winchestexr Va, Potomac Opeqnon Creek 120 28.9 25,8 142,100
York Indian Rock Pa, Susquehanna Codorus Creek 9L 22,1 17.7 74,300

i South Atlantic-Gulf Region
Allatoona Ga. Alabana-Coosa Etowah River 1,110 22,2 19.8 440,000
Alvin W, Vog'tle Ga. Savannah Savannah River 6.1“‘ 2108 1“.5 1.001'000
Bridgewater N, C, Santee Catawba River 380 187,000
Buford Ga. Apalachicola Chattahoochee River 1,040 21,7 19.7 428,900
Carters Ga., Alabama-Coosa Coosawattee River 376 2646 22,3 203,100
Catawta N. C. Santee Catawba River 3,020 16.6 674,000
Cherckee N. C, Congaree-Santee Broad River 1,550 560,000
Claiborne Ala, Alabara-Coosa Alabama River 21,520 W9 12,3 682, 500
Clark Hill Ga. Savannah Savannah River 6,144 21,8 14,5 1,140,000
Coffeeville Ala. Tombigbee Black Warrior River 18,600 13.6 11,2 743,400
Cowans Ford N. C. Santee Catawba River 1,790 636,000
Demopolis Ala, Tombigbee Tombigbee River 15,300 16,7 14,3 1,068,000
Falls Lake N. C. Neuse Neuse River 760 3.2 2,2 323,000

( ( (
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» Drainage Basin Average PMF Peak
Project State River Basin Strean Area (in inches) Discharge
(sqemi,) Prec, Runoff (cfs)
Gainaville Ala, Tombigbee Tombigbee River 7,142 19,6 16.8 202,400
Hartwell Ga, Savannah Savannah River 2,088 24,8 18.8 875,000
Holt Ala, Warrior Warrior River 4,232 22,1 19,2 650,000
Howards Mill N. C. Cape Fear Deep River 626 26.8 26,2 305,000
Jinm Woodruff Fla. Apalachicola Apalachicola River 17,150 17.6 12.3 1,133,800
John H., Bankhead Ala, Tombigbee Black Warrior River 3,900 2243 19.4 670,300
Jones Bluff Ala, Alabana Alabama River 16,300 14,2 11,6 664,000
Lazer Creek Ga. Apalachicola Lazer Creek 1,410 24,6 20,7 303,600
Lookout Shoals N. C. Santee Catawbta River 1,450 ' 492,000
Lower Auchumpkee Ga. Apalachicola Flint River . 1,970 23.7 19.8 355,600
MeGuire N. C. Santee Catawba River 1,770 : : 750,000
Millers Ferry Ala, Alabama Alabama River 20,700 14,7 12,1 84k, 000
Mountain Island N. C. Santes Catawba River 1,860 162,000
New Hope N. C. Cape Pear New Hope River 1,690 22,0 19.4 511,000
Oconee 8. C. Savannah Keowee River 439 26,5 23.5 450,000
Oconee 3. C. Savannah Little River 148 26,6 245,000
Okatibbee Miss, Pascagoula Dkatibbee Creek 154 33,0 28.4 87,700
Oxford N. C, Santee Catawba River 1,310 * 79,000
Perkins N. C, Pee Dee Yadkin River 2,473 440,600
Randleman - N. C. Cape Fear Deep River . 169 28.6. 26,9 126,000
Reddies N. C. Pee Dee Reddles River 9 28,0 21,8 174,200
Rhodhiss N. C. Santee Catawba River 1,790 ' 379,000
Shearon Harris N, C, Cape Fear White Oak Creek 79 : 163, 500
Sprewell Bluff Ga, Apalachicola Flint River 1,210 258 . 21.3 318,000
Trotters Shoals Ga. Savammah Savannah River 2,900 24,0 19.1 800,000
Walter P, George Ga, Apalachicola Chattahoochee River 7,u60 16.6 15,2 843,000
Warrior Ala. Tombighbese Black Warrior River 5,828 19.5 16.6 554,000
West Point Ga. Apalachicola Chattahoochee River 3,440 21,9 17.4 440,000
¥W. Kerr Scott N, C. Pae Dee Yadkin River 348 25.6 21,5 318,000
Great Lakes Reglon ,

Bedford Ohio Cuyahoga Tinkers Creek 91 28,5 25.9 79,000
Bristol N. Y. Oawego Mud Creek 29 29,9 28,1 64,900
Fall Creek N, Y, Oswego Fall Creek 123 17.1 16.1 63,400
Ithaca N. Y. Oawego Six Mile Creek 43 26,9 25.1 77,900
Jamesville N. Y, Oswego Buttermut Creek 37 26,0 24,1 35,200
Linden N. Y. Niagara 22 »
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: 4 ‘ Drainage Basin Average PHF Peak
Pr.ject State River Basin . Stream Area . _ (in inches) Discharge
‘ (sq.mi,) Prec, Rupoff {cfs)
Mount Morris N. Y. = . Genesee River Genesee River 1,077 17.0 146 385,000
Onondage N, Y, Lake Ontario Onondago Creek 68 24,2 23.3 61,800
Oran ‘ Ne Yo Oswego Limestone Creek 47 25.1 23.4 80,790
Portageville Ne Yo Genesee Genesee River 983 17.8  15.8 359,000
Quanicassee Mich. Saginaw Bay Saginaw River 6,260 ' 440,000
Quanicassee Mich, Saginaw Bay Tittabawassee River 2,400 270,000
Quanicassee Mich, Saginaw Bay Quanicassee River 70 ’ 46,000 -
Standard Cormers N. Yo Genesee Genesee River 265 22:3 2043 189,900
, Ohio Region
Alun Creek Ohto Ohlo Alum Creek 123 24,6 21.8 110,000
Barkley Ky. Ohio Cumberland River 8,700 22.6 2.5 1,000,000
Barren KY. Ohio Barren River 940 17.6 16,9 531,000
Beaver Valley Pa. Ohio Ohio River . 23,000 1,500,000
Beech Fork W, va, Ohio Twelve Pole Creek 78 26.4 23.5 84,000
Big Blue Ind, Ohio Big Blue River 269 23.5 21.2 161,000
Big Darby Ohio Ohio Big Darby Creek 441 24,1 21,3 294,000
Big Pine Ind, Ohto Big Pine Creek 326 22,4 20.4 174,000
Big Walnut Ind, Ohio Big Walnut Creek 197 24,0 22,0 144,000
Birch W, vVa, Ohio Birch River 142 28.4 25,2 102,000
Bluestone W, Va, Ohio New River 4,565 13.8 410,000
. Booneville Ky. Ohio So. Fk. Kentucky River 665 23.2. 21,0 425,000
Brockville Ind, Ohio Whitewater River 379 - 24,2 22,1 272,000
Buckhorn Ky. Ohio M. Fk.Kentucky River 408 23.8 21.5 239,000
Burnsville W, Va. Ohio Little Kanawha River 165 24,8 22,3 138,800
Caesar Creek Ohio Ohio Caesar Creek 237 2,1 21.9 230,200
Cagles Mill Ind. Ohio Mill Creek 295 24,6 22.7 159,000
Carr Fork Ky. Ohio No. Fk. Kentucky River 58 27.4 25.0 132, 500
Cave Run Ky Ohio Licking River - 826 22.8 20.6 510,000
Center Hill Tenn, Ohio Caney Fork 2,174 22,3 21.8 696,000
Clarence J. Brown Ohio Ohio Buck Creek 82 29.0 26,7 121,000
Claytor Va, Ohio New River . 2,382 2243 18.0 1,109,000
Clifty Creek Ind, Chio - Clifty Creek 145 24,9 - 23,0 112,900
Dale Hollow Tenn, Ohio Obey River 935 23.8 233 435,000
Deer Creek Ohio Ohlo Deer Creek 278 22.9 20,1 160,000
- Delaware Ohto Ohio Olentangy River . 381 22.7 20.4 296,000
Dewey Ky. Ohio Big Sandy River 207 25.0 22,6 75, 500
( ( ¢
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Project State River Basin Streanm Ares (in inches) Discharge
(sq.mi.) __ Prec., Runoff (efs)
Dillon Ohio Ohio Licking River 7u8 19.8 16.3 2‘06.00_0
Dyes Ohio Ohio Dyes Fork Lly 30.7 27.8 49, 500
Eagle Creek Ky. Ohilo Eagle Creek 292 24,7 22.1 . 172,800
E. Br. Clarion Pa, Ohio E. Br., Clarion River 72 22,7 18.9 41,500
East Fork Ohio Ohio E. Fke Little Miami River 342 23.8 21,2 313,200
East Lynn W, Va, Ohio Twelve Pole Creek 133 29,4  26.5 72,000
Fishtrap Ky. Ohio Levisa Fk., Sandy River 395 26,1  23.2 320,000
Grayson Ky, Ohio Little Sandy River 196 27.5 2k.7 83,300
Green River Ky. Ohio GCreen River 682 26.5 2349 - 409,000
Helm I11. Ohio Skillet Fk. Wabash River 210 24.8 22,6 152,800
John W, Flannagan Va, Ohio Pound River 222 27.6 24,9 235,800
Jo Percy Priest Tenn, Ohio Stones River 892 25.9 18.8 430,000
Kehoe Ky. Ohio Tygarts Creek 127 26.0 23.4 105,900
Kinzua Pa, Ohio Allegheny River 2,180 16.4 12.8 115,000
- 1afayette Ind. Ohio Wildcat Creek 91 20.6 18.5 182,000
Laurel Kye. Ohio Laurel River 282 25.9 20.7 120,000
Leading Creek W, Va, Ohio Leading Creek 146 25.0 22.5 131,000
Lincoln - 1IN, -Ohlo Embarras River 915 21.2 19,0 502,000
Logan Ohto .Ohio Clear Creek 84 29¢5 27.0 78,000
Louisville I11. Ohio Little Nabash River 661 22,1 19,9 310,000
Mansfield Ind. Ohio . Raccoon Creek _ 216 25.9 23.0 - 175,800
Martins Fork Ky. Ohio Cumberland River 56 279 22.7 61,800
Meigs Ohio Ohio Meigs Creek 72 29.5 26.6 72,100
Melgs Ohio Ohio Meigs Creek 27 32.2 29.3. 45, 500
Mill Creek Ohio Ohio Mill Creek 181 24.9 2.4 92,000
Hississinewa Ind, Ohio Mississinewa River , 809 20.6 18.4 196,000
" Michael J, Kirwin Ohlo Ohio Mahoning River 80 - 26,0 - 20.1 51,800
Monroe “Inds Ohio Salt Creek . hdg), 2549 25.4 366,000
Muddy Creek “Pa. Ohio Muddy Creek 61 = 22.8 19.6 59,300
Nolin Ky. Ohio Nolin River ' 703 14.2 13.2 158,000
N¢ Br. Kokosing Ohio Ohio N. Br. Kokosing River by 25.4 22,6 50,000
N. Fk, Pound River Va, Ohio N, Fk, Pound River 18 3543 32.2 51,200
Paint Creek Ohio Ohio Paint Creek 573 21.8 18.8 305,000
Paintsville Ky. Ohio Paint Creek’ 92 26.3 23.8 77,4500
Panthers Creek W, Va, Ohlo Panther Creek ' 24 36,7 33.9 59,800
Patoka ' Ind. ° Ohlo , Patoka River . 168 256  23.5 = 292,000
R. D, Bailey W, Va, Ohio : Guyandotte River S0 23.1 20.3 349,000

Rough River Ky. " Ohto ' Rough River : i 4sh 2746 . 25.1 . 358,900
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Drainage Basin Average PMF Pedk. .
Project State River Basin ‘Strean Area ._{in inches) =~ Discharge
: o (sq,mi,) - Prec,  Runoff ! (cfs)
Rowlesturg - We Va,  Ohio Cheat River 936 21,2  18.4 331,000
Salanonia Ind, Ohio Salamonlia River 553 21.3 19,0 201,000
Stonewall Jackson W. Va, Ohio West Fork River 102 24, 2242 85, 500
Summersville ¥, Va, Ohio Gauley River 803 23.8 21,1 412,000
Sutton W. Va. Ohio Elk River 537 20,4 20.4 222,400
Taylorville Ky, Ohio Salt River 353 24.8 22,2 426,000
Tor Jenkins Ohio Ohio Hocking River 33 26,7  25.8 43,000 -
Union City Pa, Ohio . French Creek 222 20.3 17.8 87, 500
Utica : Ohio: Ohio Ne Fk. Licking River 12 447 22,1 73,700
West Fork N, Va, Ohio We Fko Little Kanawha 238 26,4, 21,8 156,400
West Fk. Mill Ck. Ohio Ohio Mill Creek 30 31,9 30,0 81,600
Whiteoak Ohio Ohio Whiteocak Creek 214 2445 21.6 134,000
Wolt Creek Ky. Ohio Cumberland River 5,789 20,6 20.0 996,000
Woodcock Pa, Ohio Woodcock Creek 46 23.5 20.9, 37,700
Yatesville Ky. Ohio Blaine Creek 208 25¢2 22,6 118,000
Youghiogheny Pa, Ohio Youghiogheny River 43 25.4 151,000
Z2inmer, Wm, H, Ohio Ohio Ohio River _ 70,800 - 2,150,000
Tennessee Region
Bellefonte Ala, Ohio Tennessee River 23,340 1,160,000
Browns Ferry Tenn. Ohio Tennessee River 27,130 1,200,000
Sequoyah Tenn, Ohio Tennessee River 20,650 1,205,000
Upper Mississippl Region .
Anes Towa Upper Miss, Skunk River 314 21,3 18.4 87,200
Byron 111, Upper Miss, Rock River 8,000 : 308,000
Bear Creek Mo. Upper Miss. Bear Creek 28 29.0 26,2 38,000
Blue Earth Minn,  Upper Miss. Minnesota River 11,250 142  10.9 283,000
Blue Earth Minn, Upper Miss, Blue Earth River 3,550 18.4 14,8 206,000
Carlyle 11, Upper Miss. Kaskaskia River 2,680 19,2 15.8 246,000
Clarence Cannon Mo. Upper Miss, Salt River 2,318 21.8 15,7 476,200
Clinton Iil, Upper Miss. Salt Creek: 296 99, 500
Coralville Iowa Upper Miss. Iowa River 3,084 20.8 14.4 326,000
Duane Arnold Iowa Upper Miss. Cedar River 6,250 316,000
Farmdale - 111, Upper Miss. Farm Creek 26 24,0 22.1 67,300
Fondulac I1l. Upper Miss, Fondulac Creek 5.4 21.4 19.9 21,200
Friends Creek 111, Upper Miss. Friends Creek 133 27.8 21.6 83,160
( (
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PMF Peak

Drainage Basin Average
Project State River Basin Stream . Area (in inches) Discharge
(sq.mi.) ~ Prec., Runoff (cfs)
Jefferson Iowa Upper Miss, Raccoon River 1,532 2.7 19.0 267,300
LaFarge Wise, Upper Miss, Kickapoo River 266 22.8 18.9 128,000
Mankato Minn, Upper Miss,. Minnesota River 14,300 13.9 10.6 329,000
Meramec Park Mo, Upper Miss, Meramec River. 1,897 22,9 . 17.5 552,000
Montevideo Minn, Upper Miss, Minnesota River 6,180 15,2 11,6 263,000
Monticello Minn, Upper Miss, Mississippl River 13,900 365,000
New Ulm Minn, Upper Miss, Minnesota River 9, 500 14,4 11,1 263,000
New Ulnm Minn, Upper Miss, Cottonwood River 1,280 21,2 17.6 128,000
Oakley 111. Upper Miss, Sangamon River 808 23.5 17.2 178,000
Prairie Island Minn,. Upper Miss, Mississiopi River 4,755 910,000
Red Rock Iowa . Upper Miss, Des Moines River 12,323 12,1 . 745 613,000
Rend I11. = . Upper Miss, Big Muddy River u88 27.5 21.5 308,200
Saylorville Iowa Upper Miss, .Des Moines River 5,823 13.8 10.3 277,800
Shelbyville I1l. Upper Miss, . Kaskaskia River 1,030 22,1 19.1 142,000
v ‘ : Lower Misaissippl Region
Arkabutla Miss, Lower Miss, Coldwater River 1,700 22.5 21,2 430,000
Enid Miss, Lower Miss, Yacona River 25.4 24,7 204,900
Grenada Miss, Lower Miss, Yalotusha River 1,320 24,0 23,1 390,800
Sardis Mias,  Lower Miss, Tallahatchia River *1, 545 - 3245 2640 290,400
Union Mo, Lower Miss, Bourbeuss River 771 25,0 19,9 264,000
Wappapello Mo. Lower Miss, St. Francis River 1,310 13.0 11,7 3ds, 000
Souris-Red-Rainy Region , .
Burlington N. D, Souris Souris River - 9,490 13.2 5.7 89,100
Fox Hole N. D, Souris Des Lacs River 939 19.9 12.4 52,700
Homme K. D. Red of North Park River . 229 15.2 12.3 35,000
Kindred N. D, - Red of North Sheyenne River 3,020 13.4 8,6 58,700
Lake Ashtabula N. D. Red of North Sheyenne River 983 12,4 9e5 86, 500
Orwell Minn. Red of North dtter Tail River 1,820 17.1 14,7 25, 500
‘ Missouri Reglon . ‘ :
Bear Creek Colo. Missourl Bear Creek 236 2. . 6,7 225,000
Big Bend S. D. Miasouri Missouri River 5,840 9.0 925,000
Blue Springs Mo. Missouri Blue Springs Creek 33 26.5 23.8 ‘ 42,400
Blue Stem Nebr, Missouri Olive Br. Salt Creek 17 25.0 2.7 69,200
Bowman-Haley N. D. Missourl: Grand River ’ u . 15.5 12,7 110,000
Branched Oak Nebr, Missouri Oak Creek 89 20,1 16.8 - 93,600
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Project State = River Basin . Stream , Area . __(4n inches) Discharge
, : o (gj_sl
‘Brayner Mo. Missouri Shoal Creek 390 24,7 22,2 173.800
Brookfield Mo. Missouri - West Yellow Creek 140 24,5 22.0 64, 500
Bull Hook -~ Mont. Missouri Bull Hook Creek . . s 10.8 26,200
Chatfield Colo. Missouri South Platte River 3,018 13.2 - 2.0 58‘0.500
Cherry Creek Colo. - Missouri Cherry Creek - ... 385 2349 9¢5 350,000
Clinton Kans, Missouri - Wakarusa River - 367 23.6  22.4 153, 500
Cold Brook 8¢ Do Missouri Cold Brook 7 : 6.4 95,700 . -
Conestoga Netx, Missouri Holmes Creek 15 25,2 21.9 52,000
Cottonwood Springa- S. D. - Missouri Cheyenne River 26 18,7 11.1 74,700
Dry Fork - Mo. Missouri Fishing River - 3.2 26.1 22.5 19,460 .
East Fork Mo, Missouri Fishing River 19 25.7 24,1 62,700
Fort Scott Kans, Missouri . Marmaton River 279 23.8 22,7 - 198,000
Fort Peck Mont. Missouri Missouri River 57,725 : 3.2 - - 360,000
Fort Randall - Se De Missouri Missouri River. llb 150 . ' 3.7 849,000
Fort St. Vrain Colo, Missouri South Platte River ‘#.700 . . - 500,000
- Carrison N. D. Missouri Missourl River 123.215 ~ - 247 1,026,000
Gavins Point Netwr, ' Missouri " Missouri River - 16,000 o 3.3 642,000
Grove Kans, Missouri Soldier Creek 259 23.8 22.7 79,800
Harlan County Nebr, Missouri Republican River 7,11 7.6 2.8 485,000
Harry 8, Truman .Mo. ' . Missouri Osage River 7,856 13,1 1,060,000
Hillsdale Kans, Missouri Big Bull Creek ' 144 254 24.3 - 190,500
Holmes Nebtr, Missouri Antelope Creek Selb 27,1 23,8 41,600
Kanopolis Kans, Missouri Smoky Hill River 2,560 6.9 3.6 456,300
Linneus Mo, . Missouri Locust River 546 23,7 21,2 242,300
Long Branch Mo. Missouri E. Fk. Little Chariton 109 . 24,5 21.9 66, 500
Longview Mo. Missouri Blue River 50 26,2 23.4 74,800
Melvern Kans, Missouri Marias des Cygnes River 349 23.1 22.1 182,000
Mexcer Mo, Missouri Weldon River 47 21.0 17.8 274,000
Milford Kans, Missouri Republican River 3,620 8.8 540 757,400
Mill Lake Mo, Missourl Mill Creek 9¢5 27.7 26.4 13,000
Oahe S. D, Missouri Missourl River 62, 550 6.5 946,000
Olive Creek Netr, Missouri Olive Br. Salt Creek 8,2 26,0 22,7 36,650
Onag Kans, Missouri Vermillion Creek 301 23.5 22,2 251,000
Pattonsburg Mo, - Missouri Grand River 2,232 18,8 16.3 - 400,100
Pawnee Nebr, Missouri Pawnee Br. Salt Creek 36 2345 20.2 59,000
Perry Kans, Missouri Delaware River 1,117 21.5 18.4 367,400
Pioneer Colo, Missouri Republican River 918 15.0 - 8.3 390,000
Pomne de Terre Mo. Missouri Pomme de Terre River 611 23,9 2.6 362,
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Project State River Basin Strean Area _f{in snches) = Discharge
_ (=q.mi.) Prec, Runcff (efs)
Pomona Kans, Missouri 110 Mile Creek 322 26,2 25.2 /186,000
Rathbun Iowa Missouri Chariton River 5o 23.7 21,1 188,000
Smithville Mo, Missouri Little Platte River 213 23.9 20,2 185,000
Stagecoach Nelr, Miasouri Hickman Br, Salt Creek 9.7 26,0 22,7 50, 500
Stockton Mo, Missourl Sac River 1,160 19.7 18.9 470,000
Thomas Hill Mo. Missouri Little Chariton River 147 250 . 23.0 79,000
Tomahawk Kans, Missouri Tomahawk Creek o 2y 26,6 28,8 26,800
Trenton Mo. Missouri Thompson River 1,079 22,6 20.1 342,400
Tuttle Creek Kans, Missouri Big Blue River , 9,556 14,5 8.1 798,000
Twin lLakes Nebdr, Missouri S. Br. Middle Creek 11 259 22.6. 56,000
Wagon Train Nebr, Missouri Hickman Br. Salt Creek 16 25.2 21,9 53,500
Wilson Kans, Missouri Saline River 1,917 20,2 ‘108 252,000
Wolf-Coffee Kans, Missouri Blue River bs 26,1 24,5 58,000
Yankee Hill Nebr. Missouri Cardwell Br, Salt Creek 8.4 26,0 22,7 58,400
‘ v _ Arkansas-White-Red Region _ _
Arcadia ' Okla, Arkansas Deep Fork River 105 28.5 24.9 144,000
. Bayou Bodcau la. Red Bayou Bodeau 656 35.3 33.6 168,700
Beaver Ark. White White River 1,186 24,3 22.4 480,000
Bell Foley Arke  Arkansas Strawberry River . 78 26,4 23.5 57,000
Big Hill Kans, Arkansas Big Hill Creek 37 25.4 23.6 47,500
Big Pine Tex, Red - . Big Pine Creek - 95 31.3 29.3 86,000
Birch Okla. Arkansas . Birch Creek 66 = 29,0 26,0 91,000
Blakely Mountain Ark, Red - Ouachita River 1,105 21.5 19.6 418,000
Blue Mountain Ark, - Arkansas Petit Jean River 500 21.83 18.2 258,000
Boawell : Okla, . Red : Boggy Creek : 2,273 27.6 20,8 405,000
Broken Bow Okla, Red . Mountain Fork 754 32.5 29.4 569,000
Bull Shoals Ark, White White River 6,036 15.2 13,0 765,000
Candy Okla, - Arkansas Candy Creek i3 29.3 . 275 67,500
Canton Okla, ~ Arkansas North Canadian River 7,600 12,4 4,1 371,000
Cedar Point Kans, .  Arkansas Cedar Creek 119 25,4 22,6 208,000
Clayton Okla. Red . Jackfort Creek 275, 31.3 29.3 240,000
Clearmater Mol White Black River - 898 = 16,0 13.8 432,000 .
Conchas . N, Mex. . Arkansas South Canadian River 7,409 4,8 3.0 _ . 582,000 -
Cooper Tex, Red South Sulphur River /) 30,9 ° 29,2 . 194,400
Copan Okla, . Arkansas ~ ~  Little Caney River 505 26,2 2.1 . 169,000
Couneil Grove Kans, Arkansas Grand River 246 255 22.7 . ... 250,000

County Line Mo, White James River SR 153 27.2 253 133,000
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Drainage
Project State River Basin Stream Area
n
DeGray Ark, Red Caddo River 453
Denison Okla, Red Red River 33,783
DeQueen Ark. Red Rolling Fork 169
Dierks Axrk. Red Saline River 113
Douglas Kans, Arkansas Little Walnut Creek 238
El Dorado Kans, Arkansas Walnut River 234
Elk City Kans. Arkansas Elk River . 634
Eufaula Okla. Arkansas Canadian River 8,405
Fall River Kans, Arkansas Fall River 556
Ferrells. Bridge Tex. Red Cypress Creek 880
Fort Gibson Okla, Arkansas Grand River 9,477
Fort Supply Okla. Arkansas Wolf Creek 1,494
Gillham Ark, Red Cossatot River 271
Great Salt Plains Okla, Arkansas Salt Fk. Arkansas River 3,200
Greers Ferry Axk. Red Little Red River 1,146
Heyburn Okla, Axrkansas Polecat Creek 123
Hugo Okla. Red Kiamichi River 1,709
Hulah Okla., Arkansas Caney River 732
John Martin Colo. Arkansas Arkansas River 18,130
John Redmond Kans, Arkansas Grand River 3,018
Kaw Okla. Arkansas Arkansas River 7,250
Keystone Okla, Arkansas Arkansas River 22,351
Lake Kemp Tex. Red Wichita River 2,086
Lukfata Okla, Red’ : Glover Creek 291
Marion - Kans, Arkansas Cottonuwood River 200
Millwood Ark, Red ‘Little River 4, 1y
Narrows Axk. Red Little Missourl River 23?7
Neodesha Kans. Arkansas Verdigris River 1,160
Nimrod Ark, Arkansas Fourche La Fave River 680
Norfolk Ark, White North Fork White River 1,765
Oologah Okla, Arkansas Verdigris River 4,339
Optina Okla, Arkansas North Canadian Hiver 2,342
Pat Mayse Tex, Red Sanders Creek 175
Pine Creek Okla, Red Little River 635
Robert S, Kerr Okla, Arkansas Arkansas River 64,386
Sand Okla, Arkansas Sand Creek 137
Shidler " Okla, Arkansas Salt Creek 99
Skiatook Okla., Arkansas Hominy Creek 354
lable Rock Mo. White White River 4,020

Basin Average PMF Peak
(in inches) Discharge
Prec, Runoff {cfs)
2B.4 26.0 397,000
12,9 6.5 1,830,000
355 32.5 254,000
36.2 33.2 202,000
26.7 22,9 156,000
26.8 22,8 196,000
23.0 20,3 - 319,000
15,9 10.9 700,000
27.1 23.0 442,000
31.1 28.1 367,000
16,2 12.6 865,000
20.5 157 547,000
Wb 3145 355,000
16,7 93 412,000
17.9 17.5 630,000
26.3 24,2 151,000
27.1 25.8 339,000
7.k 2,0 630,000
18.2 15,6 , 638,000
1445 9.9 774,000
12,9 6.7 + 1,035,000,
23.7 19,2 §66,000
.6 31.5 349,000
24,8 21.9 160,000
28.4 253 442,000
25,0 23.0 194,000
18,7 16,6 287,000
2062 17.2 228,000
15.7 12,8 372,000
17.8 13.9 451,000
13.8 9.0 386,000
31.8 29.4 150,000
32.8 29'8 523’000
10.0 5,8 1,884,000
31.3 28.3 154,000
273 2440 104,100
27.8 23.8 147,800
18.3 15.4 657,000
(
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Tenkiller Ferry Okla, Arkansas Illinois River 1,610 20.4 17.6 406,000
Texarkana Tex, Red Sulphur River 3,400 26.6 20,1 451,000
Toronto Kans, Arkansas Verdigris River 730 23.9 2.1 400,000
Towanda Kans, Arkansas Whitewater River 422 2443 2065 198,000
Trinidad Colo.  Arkansas Purgatorie River 671 10,0 4,5 296,000
Tuskahoma Okla, Red Kiamichi River 347 16,5  1l,6 188,400
Wallace Lake la, Red Cypress Bayou 260 8.4 35.6 197,000
Waurika, Okla, Red Beaver Creek 562 2645 22.2 354,000
Webbers Falls Okla, Arkansas Arkansas River 48,127 10,7 6.1 1,518,000
Wister Okla, Arkansas Poteau River 993 2549 23.2 339,000
Texas-Gulf Region .

Addicks Tex, -San Jacinto South Mayde Creek 129 29.7 27.9 68,670
Aquilla Tex, Bragos Aquilla Creek 294 3le2. 28.6 283,800
Aubrey Tex, . Trinity Elm Fork Trinity River 692 28.5 26.0 445,300

~ Bardwell Tex, . . Trinity. Waxahachie Creek 178 3l.1 28.3 163, 500
Barker Tex, San Jacinto Buffalo- Bayou 150 29,4 27.9 59,900
Belton: Tex, Brazos : Leon River 3,560 29.4 20,6 608,400
Benbrook Tex, Trinity Clear Fork Trinity River 429 2842 21.1 290,100
Big Sandy Tex, Sabine Big Sandy Creek 196 3642 3242 125,200
Blieders Creek Tex, Guadalupe Blieders Creek 15 43,8 34,6 70,300
Brownwood Tex, Colorado Pecan Bayou 1,544 27.8 21.0 676,200
-Canyon lake Tex, Guadalupe Guadalupe River 1,432 24,5 16.9 - 687,000
Carl L. Estes Tex, - Sabine Sabine River 1,146 35 30.4 277,000
Coleman Tex, Colorado Colorado River 287 30.9 24,1 267,800
Comanche Peak Tex., Bragos Squaw Creek 64 39.1 3.1 149,000
Ferguson Tex, Brazos Navasota River 1,782 26,0 22.4 355,800
Gonzales Tex, Guadalupe San Marcos River 1,344 24,9  15.4 633,900
Grapevine Tex, Trinity Denton Creek 695 26,5 21,5 319,400
Hords Creek .Tex, Colorado Hords Creek 48 28.9 23.4 92,400
Lake Fork Tex, Sabine lake Fork Creek 507 33.8 29,7 2u47,600
lakeview Tex, Trinity Mountain Creek 232 31.6 28.8 335,000
Laneport Tex, Brazos San Catriel Piver 7c9 8.9 23.7 521,000
- lavon Tex, Trinity East Fork, Trinity River 770 26,2 23,4 430,700
Lewisville Tex. - Trinity Elm Fork, Trinity River 1,660 23,2 20,5 632,200
Millican Tex, Bragos Navasota River 2,120 25,5 22,4 393,400
Navarro Mills Tex, Trinity Richland Creek 320 33.6 30,5 280, 500
Navasota Tex. Brazos Navasota River 1,341 27.2 24,2

327,400
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A — e e e Drainage  Basin Average PMF Peak
. Project ' State . River Basin' ' Stream Area (in inches) Discharge

‘ o L — (sqemi,) Prec, _Runoff {efs)

" -North Fork T Taxe - Brazos * No Fie.San Gabriel River 246 31,7 2646 265,800
Pecan Bayou Tex, Colorado -Pecan Bayou 316 30,7  23.8 236,200
froctor Tex. Brazos Leon River 1,265 27,0  21.4 459,200
Roanoke . Tex, Trinity Denton Creek 604 28.9 20,1 313,600

" Rockland Tex, Necheg . Neches River 34557 21,0  17.2 150,400

’ Sam Rayburn Tex, Neches . 4ngelina River 3,449 23.7 20.6 395,600
San Angelo Tex, - Colorado North Concho River . 1,511 21,2 13.1 6116, £C0

.. Somerville Tex. Brazos Yogua Creek 1,006 22,0 = 13.6 - 415,700
‘South Fork Tex, 'Brazos S. Fk. San Gabriel River . 123 32,6  27.4 145,300

- Stillhouse Hollow  Tex, . .Brazos . Lampasas. River - 1,318 277  22.5 686,400
Tennessee Colony Tex, Trinity Trinity River 12,687 25,1 2044 575,600
Toun Bluff ' Tex, Neches " Neches River 7,573 18,9  15.7 326,000 -
Waco Lake Tex, " Bragos "Bosque River 1,670 25.7 20.6 622,900

_Whitney . _Texe . Brazos Brazos River 17,656 157 . 2.7 . 700,000

| , Rio Grande Region ' -
Abiquiu N. M. '~ . Rio Grande " Rio Grande 3,159 8.2 130,000
Alamogordo N. M, Rio Grande Pecos River 3,917 1.9 277,000
Cochita Ne M, Rio Grande Rio Grande 4,065 4.6 19 320,000
Jemez Canyon N, M. Rio CGrande Jemez Canycn 1,034 9.2 3.7 - 220,000
Los Esteros N. M. Rio Grande Peccs River 2,434 12,2 4,7 352,000
Two Rivers N. M, Rio Grande Rio Hondo 1,027 281,400
Lower Coloradc Region ' .

Alano Ariz,. Colorado Bill Williams HRiver 4,770 12.0 3.5 "580.000
McMicken Ariz, Colorado .. Aqua Fria River 247 3.3 52,000
Whitlow Ranch Ariz, Colorado Queen Creek 143 1li,.% 9?7 230,000
?a_inted Rock Ariz. Colorado Gila River 50,800 7.7 _ 2.8 620,000
N o o Great Basin Region ,
Little Dell Utah ~Jordon (Great) Dell Creek 16 g.1 6,0 23,000
Mathews Canyon Nev, Great Basin Mathews Canyon kL) 646 Telb -. 35,000
Pine Canyon : Neve Great Basin Pine Canyon 45 8.2 6.6 38,000
- " Columbla-North Pacific Region | | .,
Applegate Oreg. Rogue Applegate River - 223 28,9 994500
Blue River Oreg. Columbia S. Fke McKenzie River 88 22.7 39,500
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. Drainage Basin Average PMF Peak
Project State River Basin Stream Area _(3n inches) = Discharge
(sa.mi,) ' Prec, Runoff (cfs)
Bonneville Oreg. Columbia Columbia River 240,000 22,1 2,720,000
Cascadia Oreg. Columbia South Santian River 179 42,2 115,000
Chief Joseph Wash, Columbia Columbia River 75,000 29.0 1, 550,000
Cottage Grove Oreg. Columbia Coast Fk. Willamette River lo4 29.7 45,000
Cougar Oreg. Columbia S, Fk, McKenzie River 208 3,2 98,000
Detroit Oreg. Columbia North Santiam River 438 36.0 203,000
Dorena Oreg. Columbia Row River 2h¢ .6 131,600
Dworshak Ida. Columbia N. Fk, Clearwvater River 2,440 70.5 280,00C
Elk Creek Oreg, Rogue Elk Creek 132 32,6 63, 500
Fall Creek Oreg, Columbia Willamette River 184 33.8 100,000
Fern Ridge Oreg, Colunbia Long Tom River 252 20.3 48,600
Foster Oreg. Columbia South Santiam River Yoy 40,8 260,000
Green Peter Oreg, Columbia Middle Santiam River 277 41,3 160,000
Gate Creek Oreg, Columbia Cate Ck, McKenzie River 50 46,3 37,000
Hills Creek . Oreg, Columbia Middle Fk. Willamette River 389 33.0 197,000 -
. Holley Oreg, = Columbia Calapooia River 108 35.8 59,000
‘Howard A, Hanson Wash, - Green Green River 22s 26.8 164,000
Ice Harbor - Wash, Columbia Snake River - 109,000 13.9 954,000
John Day . Oreg, Columbia Columbia River 226,000 21,1 2,650,000
Libby Mont. Columbia - Kootenal River 9,070 3565 282,000
Little Coose Wash, Columbia Snake River 102,900 14,6 850,0C0
Lookout Point Ores, . Columbia Middle Fk, Wilarmette River 991 0.8 360,000
Lost Fork Oreg, Rogue Lost Fk. Rozue River 67h 22,7 169,00C
Lower Granite Wash, Columbia Snake River 103,400 14,7 850,000
Lower Monumental Wash, - Columbia Snake River 108, 500 14,0 850,000
‘Tacky Peak Ida. Columbia Boise River 2,6%0. 32.5 123,000
MeNary : Oreg, . Columbia Columbia River 214,000 23.0 2,610,000
- Mud Mountain Wash, Puyallup White River R 1] 33.9 186,000
Ririe Ida, Columbia Willow Ck, Snake River 620 LI 47,000 .
The Dalles Oreg, Columbia Columbia River 237,000 21,1 2,660,000
Wynoochee Wash, Chechalis Wynoochee River 4} €9.9 £2, 500
Zintel - Wash, Columbia Zintel Canyon Snake River 19 7.8 40, 500
: ) - California Region ] .
Bear 3 Cal, San Joagquin Bear Creek. .72 - 13.6 13.6 30,400
. Big Dry Creek. - Cal, S8an Joaquin Big Dry Creek ~ 91 - 19,0 13.8. 17,000
Black Butte Cal, Sacranento _8Stony Creek ) 19,7 12.3 154,000
Brea . Cal, Santa Ana Brea Creek 23 10,6 = 6,6 37,000
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- Drainage Basin Average PMF Peak
Project State River Basin Strean Area _{3n inches) = Discharge
(sq.nin) Prec. Runoff (cfs)
Buchanan Cal, San Joaquin Chowchilla River 235 26.0 20,1 127,000
Burns Cal. San Joaquin Burns Creek 7% 172.4  10.6 26,800
Butler Valley Cal. Mad Mad River 352 3542 "~ 137,000
Carbon Canyon - Cal, Santa Ana Santa Ana River 19 10.4 10.3 56,000
Cherry Valley Cal, San Joaquin Cherry Creek 17 24,3 23.1 60,000
Comanche Cal, San Joaquin Mokelumne River - 618 25.0 19,9 261,000
Coyote Valley. Cal. Russian . East Fk. Russian River 105 22,9 57,000
Dry Creek Cal. Russian Dry Creek 82 21.3 15.6 45,000
Farmington Cal, San Joaquin Little John Creek 212 11.3 10.9 56,000
Folsom Cal, Sacramento American River 1,875 21,2 17.5 615,000
Fullerton Cal. Santa Ana Fullerton Creek 5.0 9.0 6.8 16,000
Hansen Cal, Los Angeles Tujunga Wash 147 9.8 130,000
Hidden Lake Cal, San Joaquin Fresno River 234 27,9 18.4 114,000
Isabella Cal, San Joaquin Kern River 2,073 27.1 6.5 235,000
Knights Valley Cal. Russian Franz-Maacama Creek 59 .5 28.9 44,300
Lakeport Cal. Sacramento Scotts Creek 52 30,9 2440 36,100
Lopez Cal, Los Angeles Pacoima Creek 34 20,8 32,000
Mariposa Cal. San Joaguin Mariposa Creek 108 18.6 13.0 43,000
Martis Creek Cal. Truckee Martis Creek 39 26.5 12,7 12,400
Marysville Cal. Sacramento Yuba River 1,324 38.9 27.0 460,000-
Mojave River Cal. Mojave Mojave River 215 404 30.4 186,000
New Bullards Bar Cal, Sacramento North Yuba River 489 38.9 25.7 226,000
New Exchequer Cal. San Joaquin Merced River 1,937 27.1 159 396,000
New Hogan Cal. San Joaquin Calaveras River 362 18.3 132,000
New Melones Cal, San Joaquin Stanislaus River 897 25,8 16.3 355,000
Oroville Cal. Sacramento Feather River 2,600 23.3 22,8 720,000
Owena Cal. San Joaquin Owens Creek 26 14,4 G9e2 11,400
Pine Flat Cal, San Joaquin Kings River 1,542 28,5 14,4 437,000
Prado Cal. Santa Ana Santa Ana River 2,233 26.3 13.0 700,000
San Antonio Cal. Santa Ana San Antonio Creek 2? 13.0 60,000
Santa Fe Cal, San Gabriel San Gabriel River 236 35.5 194,000
Sepulveda Cal, Los Angeles Los Angeles River 152 15,0 220,000
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prainzee Basin Averace PMF Peak
Project State River Basin Stream Area {in inches) _ Discharge
(sq.mi.) Prec, Runoff (cfs)
Success Cal, San Joaquin Tule River 383 12,5 12,6 200,000
Terminus Cal, San Joaquin Kaweah River 560 50,1 24,8 290,000
Tuolumne Cal. San Joaquin Tuolumne River 1,533 25.1 20,2 602,000
Whittier Narrows Cal, San Gabriel San Gabriel River 554 17,4 13.7 305,000
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C.1 INTRODUCTION

This appendix presents timesaving methods of es-
timating the maximum stillwater level of the probable
maximum_ surge (PMS) from hurricanes at open-
coast sites on the Atlantic Ocean and Gulf of Mexico.
Use of the methods herein will reduce both the time
necessary for applicants to prepare license applica-
tions and the NRC stafP’s review effort.

The procedures are based on PMS values deter-
mined by the NRC staff and its consultants and by
applicants for licenses that have been reviewed and
accepted by the staff. The information in this appen-
dix was developed from a study made by Nunn,
Snyder, and Associates, through a contract with
NRC (Ref. 1). :

The PMS data are shown in Tables C.1 through
C.21 and on maps of the Atlantic and Guif Coasts
(Figures C.1 and C.2). Suggestions for interpolating
between these values are included.

Limitations on the use of these generalized
methods of estimating PMS are identified in Section
C.4. These limitations should be considered in detail
in assessing the applicability of the methods at
specific sites.

Applicants for licenses for nuclear facilities at sites
on the open coast of the Atlantic Ocean or the Gulf
of Mexico have the option of-using these methods in
lieu of more precise but laborious methods contained
in Appendix A. The results of application of the
methods in this appendix will in many cases be ac-
cepted by the NRC staff with no further verification.

C.2 SCOPE

The data and procedures in this appendix apply
only to open-coast areas of the Gulf of Mexico and
the Atlantic Ocean.

Future studies are planned to determine the ap-
plicability of similar generalized methods and to
develop such methods, if feasible, for other areas.
These studies, to be included in similar appendices,
are anticipated for the Great Lakes and the Pacific
Coast, including Hawaii and Alaska.

C.3 PROBABLE MAXIMUM SURGE LEVELS
FROM HURRICANES

The data presented in this appendix consist of ail
determinations of hurricane-induced PMS peak
levels at open-coast locations computed by the NRC
staff or their consultants, or by applicants and ac-
cepted by the staff. The data are shown in Tables C.1
through C.21 and on Figures C.1.and C.2. All repre-
sent stillwater levels for open-coast conditions.

C.3.1 Methods Used

Al PMS detérminations in Table C.1 were made
by NRC consultants for this study (Ref. 1) or for
carlier studies except Pass Christian, Brunswick,

Chesapeake. Bay Entrance, Forked River—Oyster
‘Creek, Millstone, Pilgrim, and Hampton Beach, :

The computations by the consultants were made
using the NRC surge computer program, which is
adapted from References 2, 3, and 4. Probable max-
imum hurricane data were taken from Reference 5.
Ocean bottom topography for the computations was

. obtained from the most detailed available Nautical

Charts published by the National Ocean Survey,

NOAA. The traverse line used for the probable max-

imum hurricane surge estimate was drawn from the
selected coastal point to the edge of the continental
shelf or to an ocean depth of 600 feet MLW and was
one hurricane radius to the right of the storm track.
The radius to maximum winds was oriented at an
angle of 115° from the storm track. The traverse was
oriented perpendicular to the ocean-bed contours
near shore. The ocean-bed profile along the traverse
line was determined by roughly averaging the
topography of cross sections perpendicular to the
traverse line and extending a maximum of 5 nautical
miles to either side. The 10-mile-wide cross sections

. were narrowed uniformly to zero at the selected site

starting 10 nautical miles from shore. It was assumed
that the peak of the PMS coincided with the 10% ex-
ceedance high spring tide' plus initial rise.? Slightly
different procedures were used for postulating the
traverse lines and profiles for the Crystal River and
St. Lucie determinations.

In each case the maximum water level resulted
from use of the high translation speed for the hur-
ricane in combination with the large radius to max-
imum wind as defined in Reference 5. Detailed data
for the computed PMS values are shown in Tables
C.1 through C.20. Ocecan-bed profile data for Pass
Christian, Crystal River, St. Lucie, Chesapeake Bay
Mouth, and Hampton Beach are shown in Table
C.21. :

The water levels resulting from these computations

~ are open-coast stillwater levels upon which waves and

wave runup should be superimposed.

C.3.2 Use of Data in Estimating PMS

Estimates of the PMS stillwater level at open-coast
sites other than those shown in Tables C.1 through
fC.zl’l and on Figures C.1 and C.2 may be obtained as
ollows: '

'The 10% exceedance high spring tide is the predicted maximum
monthly astronomical tide exceeded by 10% of the predicted max-
imum monthly astronomical tides over a 21-year period.

. Anitial rise (also called forerunner or sca level anomaly) is an

anomalous departure of the tide level from the predicted
astronomical tide.
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1. Using topographic maps or maps showing
soundings, such as the Nautical Charts, determine an
ocean bed profile to a depth of 600 ft MLW, using the
methods outlined above. Compare this profile with
the profiles of the locations shown in Tables C.2
through C.21. With particular emphasis on shallow
water depths, select the location or locations in the
general area with the most similar profiles. An es-
timate of the wind setup may be interpolated from
the wind sctup data for these locations. :

2. Pressure sctup may vbc interpolated between
locations on either side of the site.

3. Initial rise, as shown in Table C.1, may be inter-
polated between locations on either side of the site.

4, The 10% exceedance high spring tide may be
computed from predicted tide levels in Reference 6; it
may be obtained from the Coastal Enginecring
Research Center, U.S. Army Corps of Engineers, Ft.
Belvoir, Va.; it may be interpolated, using the tide
relations in Reference 6; or it may be obtained from
Appendix A.

5. An estimate of the PMS open-coast stillwater
level at the desired site will be the sum of the values
from Steps 1 through 4, above.

C3.3 Wind-Wave Effects

Coincident wave heights and wave runup should be
computed and supcrimposed on the PMS stillwater
level obtained by the foregoing procedures. Accep-
;ablc methods are given in Reference 2 and in Appen-

ix A.

C.4 LIMITATIONS

1. The NRC staff will continue to accept for
review detailed PMS analyses that result in less con-
servative estimates. In addition, previously reviewed
and approved detailed PMS analyses at specific sites
will continue to be acceptable even though the data
and procedures in this appendix result in more con-
servative estimates.

2. The PMS estimates obtained as outlined in S_eé-
tion C.3.2 are maximum stillwater levels. Coincident
wind-wave eff_ects should be added.

3. The PMS estimates obtained from the methods
in Section C.3.2 are valid only for open-coast sites,
i.c., at the point at which the surge makes initial land-
fall. If the site of interest has appreciably different
off-shore bathymetry, or if the coastal gecometry dif-
fers or is complex, such as for sites on an estuary, ad-
jacent to an inlet, inshore of barrier islands, etc,,
detailed studies of the effect of such local conditions
should be made. Reference 2 provides guidance on
such studies.

REFERENCES

1. Nunn, Snyder, and Associates, *“Probable Max-
imum Flood and Hurricane Surge Estimates,” un-
published report to NRC, June 13, 1975 (available in
the public document room).
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“Shore Protection Manual,” Second Edition, 1975,

3. B. R. Bodine, “Storm Surge on the Open Coast:
Fundamental and Simplified Prediction,” Technical
Memorandum No. 35, U.S. Army Coastal Engineer-
ing Research Center, 1971. :

4, George Pararas-Caryannis, “Verification Study of
a Bathystrophic Storm Surge Model,” Technical
Memorandum No. 50, U.S. Army Coastal Engineer-
ing Research Center, May 1975.

5. U.S. Weather Bureau (now U.S. Weather Service,
NOAA), “Meteorological Characteristics of the
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Coasts of the United States,” Hurricane Research
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e , : - © TABLEC.1 .
PROBABLE MAXIMIR{ SURGE DATA

(LOCATIONS INDICATED ON FIGURES C.1 and C.2)

DISTANCE FROM SHORELINE, NAUTICAL MILES, FOR SELECTED WATER DEPTHS, FEET MIW

I] . PROBABLE MAXIMUM SURGE AT OPEN COAST SHORE LINE

OPEN-COAST LOCATION TRAVERSE | DEPTH, FEET, ALONG TRAVERSE FROM OPEN COAST SHORE LINE || WIND PRESSURE  INITIAL 10% EXC. HIGH TOTAL
AND TRAVERSE AZIMUTH 10 20 50 100 200 600 SETUP, SETUP, RISE, TIDE, SURGE,
o DEG. - MIN. DISTANCE, NAUTICAL MILES, TO DEPTH INDICATED FT. ¥T. FT. ¥T. MV (c) Fr. aw ()
PORT ISABEL 86 30 0.23 0.49 1.9 11.10 33.10 4.0 10.07 3.57 2.50 1.70 17.84
FREEPORT 152 00 0.20 0.55 5.50 . 24.0 55.5 70.9 " 15.99 2.89 2.40 2,20 23.48
EUGENE ISLAND 192 30 2.00 20.00 30.00  &4.1 60.0 $0.0 29.74 3.29 2.00 2.30 37.34
ISLE DERNIERES 165 00 0.62 1.75 11.90 - 30.4 45.3 58.5 18.61 3.29 2.00 . 2,40 26.30
PASS CHRISTIAN (a) v 77.0. 28.87. 2.88 0.80 2.30 34.85
BILOXI 160 00 3.40 11.20 30.00  50.1 69.2 78,0 - 27,77 2,98 - 1.50 2.50 34.76
SANTA ROSA ISLAND 183 00 0.09 0.18 0.48 11.9 - 20.9 45.0 9.12 3.25 1.50 2.10 15.97
PITTS CREEK 205 00 8.84 9.23 24,30  69.4 107.0 132.0 24.67 2.31 1.20 4.10 32.28
CRYSTAL RIVER (a) 2.31 31.40 127.0 26.55 2.65 0.60 4.30 34.10
NAPLES 248 00 0.17 0.79 15.70  45.6°  85.8 145.0 18.47 2.90 1.00 3,50 25.87
in MIAMI 100 00 0.17 0.94 2,01 2.2. 2.7 3.9 2.51 3.90 0.90 3.60 10.91
f ST. LUCIE (a) 0.10 18.7 8.25 3.80 0.98 3.70 16.73
& JACKSONVILLE 90 00 0.10 0.20 2.58  30.0 55.0 62.5 16.46 3.23 1.30 6.90 27.90
JEKYLL ISLAND 108 00 2.60 4.00 15.60  39.6 64.3 72.6 20.63 3.34 1.20 8.70 33.87
FOLLY ISLAND 150 00 0.19 2.17 12,00 32.8 47.0 57.6 17.15 3.23 1.00 6.80 28.18
::g:i:;“ 135 00 0.12 0.3 L5 12.0 , . 12.94 2.20 1.00 5.80 21.94
CHESAS BAY . 5.4 35.2  8.84 3.09 1.00 4.70 17,63
ENTRANCE (a) , : 62.0 17.30(b) (®) 1.10 3.80 22.20
:cmz cl:‘x:rgln ﬁg gg g.gg g.:g 3.67 17.8 45.0 59.0 14.30 2.83 1.14 5.00 23.27
TLANT . . 5.00 23.1 . . . . . .
SIvEn 58.4 70.0 15.32 2.57 1.10 5.70 24.70
OYSTER CREEK 18.08(b) b 1.00 4.70 23.78
LONG ISLAND 166 00 0.09 0.18 1.35 4.8 27,2 68.4 8.73 2.(46) 0.97 3.10 15.26
MILLSTONE 12.41 2.20 1.00 3.80 19.41
WATCH HILL POINT 166 00 0.07 0.14 0.64 1.6  34.3 84.0 10.01 2.42 0.96 4.00 17.39
PILGRIM 11.90 19.60
HAMPTON BEACH (a) | 115 00 | 0.22 o.m 0.71 2.0 7.2 40.0 4.25 2.23 0.83 10.50 17.81
GREAT SPRUCE ISLAND | 148 0o 0.04 0.08 0.20 1.1 6.3 173.0 2.73 1.82 0.56 16,00 28.11

a. See Table C.2]1 for ocean-bed profile.

b. Combined wind and pressure setup. .
c. HMost values in these columns have been updated by the U.S. Army Cosstal Engineering Research Center and differ from those in the original documents.
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TABLE C.2

SUMMARY-PERTINENT PROBABLE MAXIMUN. FUKRICANE (FMH), STORM SUHGCE COMPUTATIONAL DATA ARD RESULTART WATER LEVEL

LOCATION PORT ISABEL IAT. 26%04.3° 1ONG. 97709.4': TRAVERSE-AZIMUTHB6°~30°DEGREE: LENGTH 42,1 NAUTICAL MILES

TEXAS

ZONE ¢ AT LOCATION 26° of DEGREE

PROBABLE MAXIMUM HURRICANE INDEX (;HARM.THCISTI

KORTH

- _EMWQLIMIAHQN_
PARAMETER DESIGNATIONS SIOW [MODERATF| HIGH
- : (s7) | (rr) i (WD)
CENTRAL PRESSURE INDEX
P INCHES 26,82 | 26,02 | 26,42
ERIPHERAL PRESSURE A
P, INGHES | 31,30 | 31.30 | 31.30
TUS TO MAXIMUM WIND
IARGE RADIUS FAUT. MI. | 20 20 20
TATION SPEED
. (FORWARD SPEED) KNOTS L 1 28
TMUM WIND SPEED 1 '
, v, MEJH. |17 151 {161
TTIAL DISTANCE-RAUT MI.1/
M 20 MPH WIND 398 7h 318
SRORE TO MAX
Note: Maximum wind speed is assumed to be on

the traverse that is to right of storm track a

distance equal to the radius to maximum wind.

l/Ini.t:i.al distance is distance along traverse
from shoreline to maximum wind when leading
20 mph isovel intersects shoreline, Stdrm

diameter between 20 mph isovels is approxi-

mately double the initial distance.

PMH CCMPUTATIONAL COEFFICIENT
AND WATER LEVEL (SURGE) ESTIMATES

P S E—
COEFFICIENTS

BOTIOY. FRICTION FACIOR 0,0030
WIND STRESS COHRECTION FACTOR 1.10

WATER LEVEL DATA
(AT OPEN CCAST SPORELINE)

OCEAN BED PROFILK
TRAVERSE | VATER
DISTARCE | DEPTH
FROM BEIOW
SHORE MIN
(AUT MI, )| (FEET)
. 0 0o
0.2 9.0 |
0.5 20,5 |
_ 1.0 35.0 ]
. 1.5 53.0
|~ 2.0 51,0 |
3.0 58.5 |
L 5.0 69.0 |
_ 10 95-5.1
L3 16 ]
20 138
- 30 n
4 266 |
_ 600 |
T 1,850
_ 1
C ]
IATITUDE § 26° 05

DEGREE AT TRAVERSE
MID-POINT FHOM SHORE
600-FOOT DEPTR |

PMA SPEED OF THANSLATIO!

'COMPONENTS LsT ML} HD

F _E T
WIND SETUP 10,07
PRESSURK SETUP 3.57
Emm. WATER LEV, 2.50
STRONONICAL 1.70
TIDE
TOTAL-SURGE :
STILL WATER LKV, 17.84
Feermu
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TABLE C.3

" SUMMARY-PERTINENT PRUBAELE MAXIMUN. KURRICANE (FMH), STORM SUKCE (XJHPU'IATIONAL LATA AND RESULTANT WATER LEVEL

IOCATION FREEPORT, ~LAT. 28° 56' LONG. 95

22'

+ TRAVERSE-AZIMUTH 152 DI\EBEM LENGTH 70.9 NAUTICAL MILES

Z0NE C AT IOCATION 56" DEGREE NORTH

PROBABLE MAXIMUM HURRICI.NE IHDED( CHARACTEXISTICS |.

i (st) ) (wr) 1 (ur)

- |spggos' sou‘
PARAMETER DESIGNATIONS - | SLOW -|HODERATF| HIGH

QEM'BAL PRESSURE INDEX

P INCHES 31.25 | ‘31.25] 31.25

s 10 wmm WIND
LARGE RADIUS NAUT. MI. 26.0 26,0 | 26.0

TRANSLATION SPEED

Fy (FORNARD SPEED) KNOTS & -1 8.0
MAXIMUM WIND SPEED
V., M.PoH. 139 143 153

INITIAL DISTANCE-NAUT.MI.L/

20 MPH WIND 491 458 390
ORE D v

Note: Maximum wind speed is assumed to be on
the traverse that is to right of storm track a
distance equal to the radius to maximum wind.

Initial distance is distance along traverse
from shoreline to wmaximum wind when leading
20 wph isovel intersects shoreline. Storm
diameter between 20 mph isovels is approxi-
mately double the initial distance.

OCEAN BED PHOFILE

TRAVERSE WATER
DISTANCE DEPTH

Poerrrirrerrirrtreeriivreyeria

FROM -BELOW
SHORE MLY
w_ﬁuﬂ%
0 0
1,0 30
2,0 32
3.0 3?7
" 4,0 Lo
5,0 47
10.0 66
15,0 76
20,0 90
30,0 14
40,0 132
50.0 168
60,0 240
70,0 570 -
70,9 600

PMH CCMPUTATIONAL COEFFICIENT
AND WATER LEVEL (SUKGE) ESTIMATES

COEFFICIENTS
BOTYOM FHICTION FACTOR 0.0030
WIND STRESS COHRECTION FACTOR 1,10

MATEHR 3 ) T

(AT OPEN CCAST SHORELINE)

P4 0 1 b 1t 4 0 ¢ 2 1 2 1 2 113 1 2 02_1°4°.71°.1

LATITUDE ¢ 28° 26°
DEGREE AT TRAVERSE

ID-POINT FHOM SHORE
600- I

PHH SPEED OF TRANSLATIO,
COMPONENTS ST | MT & KT
F E E T

WIND SETUP 15.99
PRESSURE SETUP 2.89
INITIAL WATER LEV. ' 2.40
n -
ASTRONOMICAL 2.20
TIDE
TOTAL-SURCE
STILL WATER LkV. 23.48
EEET_MLW :
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TABLE C.4

SUHHARY-P!‘I‘TINEN‘I‘ PRCBABLE MAXIMUN. HUKRICANE (PHH). STOKM SUHGE COMPUTATIONAL LATA AND RESJLTANT WATER LEVEL

21': TRAVERSE-AZIMUTH192 3°'D!'BREE| LENGTH 90 NAUTICAL MILES

LOCATION EUGENE 1AT. 20° 20" LONG. 91"
ISLAND, LOUISIANA
'PROBABLE MAXIMUM HURRICANE INDEX CHARACTEMISTICS
ZONE B AT LOCATION 29° 20' DEGREE NOKTH
|__SPEED OF TRANSIATION |
PARAMETER DESIGNATIONS [ 'SLOW [HODERATF| HICH
1 (st) | (wr) (HT)
CENTAL TRESSURE INDEX B
P, INCHES 26,87 | 26.87 | 26.87]
ERIPHERAL mmsunz ) ‘ » -
P INCHES | 3L.2% | 31.26 | 31.24|
T3 7O FAXTVUM WIND N EE
__LARGE RADIUS NAUT. MI. | 29.0 29.0 | 29.0
IATION SPEED T
. (FORMARD SPEED) KNOTS b 11 28.0
(VUM VIND SPEED , :
Vv, MPH. |14 ws {153
INITIAL msmcz—mrr.n:.J R ‘
20 MPH VIND 53u ugs |42
SHORE TO_MAX i :

Note: Maximum wind speed is asmmed to be on
the traverse that is to right of storm track a

distance equal to the radius to maximum wind.
ylnitial distance 1is distance along traverse
from shoreline to maximum wind when leading
20 mph isovel intersects shoreline. Storm

diameter between 20 mph isovels is approxi- -

mately double the initial distance.

MID-POINT FROM SHORE

600

OCEAN BED PROFILE
TRAVERSE | WATER
DISTANCE | DEPTH

FROM BELOW |
SHORE MLV
(NAUT.MI, )| _(FEET)

. 0.0 o
- 1.0 5 -
= 2.0 10 -1
- 3.0 12 4
- 5.0 15 -4
- 10.0 15 -
—  15.0 18 4
- 20,0 20 A
o 3000 50 1
- W0 60 4
- 60 200
- 70 260 -
- 80 320
- 90 600
- -
- -
— -
IaTITUDE  g28° ud
DEGREE AT TRAVERSE

1}

PMH CCMPUTATIONAL COEFFICIENT
AND WATER LEVEL (SURGE) ESTIMATES

ER

COEFFICIENTS
BOTIOM FiICTION FACTOR 0.0030
WIND STRESS COHRECTION FACTOR 1.10

(AT OPEN CCAST SHORELINE)

EVE A

PNH SPEED OF THANSLATIO

COMPONENTS ST { M | HT
_E_E_E_,&
WIND SETUP 29,74
};nassunn SETUP 3.29
- : -
INITIAL WATER LEV. z.ooJ
rm-nommcu. , 2,30
1DE_LEVEL ‘
TOTAL-SURGE
STILL WATER LiV. 37.34
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TABLE C.5

" SUMMARY-PERTINENT PRUBABLE MAXIMUF. HUKRICANE (FMH), STOKM SURGE COMPUTATIONAL DATA AND RESULTANT WATER LEVEL

LT, 29°02,9' LONG. 90742.5'; TRAVERSE-AZIMUTH 165 DECREKs LENGTH 58.5 NAUTICAL MILES

LOCATION ISLE
: DERNIERES, LOUISIANA
PROBABLE MAXIMUM HURRICANE INDEX CHARACTRISTICS
ZONE B AT LOCATION 29° 03 DEGREE NOKTH
. | _SPEED OF THANSIATION
PARAMETER DESIGNATIONS SLOW |MODERATF| HIGH
(5T) (M1) (HT)
CENTRAL PRESSURE INDEX -
i P, INCHES 26,88 | 26,88 | 26,88
[PERIPHERAL PRESSURE
' P INCHES 31.25 ) 31.25 | 31.25
[RADIUS TO MAXIMUM WIND
LARGE RADIUS NAUT. MI. 29 29 29
TRANSLATION SPEED
i?v (FORMARD SPEED) KNOTS 4 11 \28
[MAXIMUM WIND SPEED
V, M.P.H. 140 L 153
INITIAL DISTAKCE-NAUT.MI.L/
M 20 MPH WIND : 528 487 394
E§ SHORE TO MAX, WIND

Note: Maximum wind speed is assumed to I}e on

distance equal to the radius to maximum wind.

l/Init::l.al distance is distance along traverse
from shoreline to maximum wind when leading
20 wph isovel intersects shoreline. Storm
diameter between 20 mph fisovels is approxi-
mately double the initial distance.

‘the traverse that is to right of storm track a

OCEAN BED PHOFILE 'PMH CCHPUTATIONAL COEFFICIENT
mg\l(msx VATER AND WATER LEVEL (SUHGE) ESTIMATES
DISTANCE | DEPTH :

FROM BELOW -
SHORE ML - .
{Quur.u1)|_ (FERT)
o 1 0 * BOTYOM FKICTION FACIOR 0,00
n 0.2 6,0 ] +0030
[~ 0.5 9.0 7] _
- 130 VIND STRESS COKRECTION FACIOR 1.10
- 1.5 17.5 ]
C 20 .3.26 5 :
.0 0 \ N
- 20 32.0° MATER LEVEL DATA
_ i , —
- ;‘5‘ 32‘;:8 i (AT OPEN CCAST SEORELINE)
- 8.0 25.5 ] .
- g'g gg“g - PMH SPEED OF THANSLATIO
- o S0 COMPONENTS ST § M} o
: 10.0 42,57 — —— ﬁ._-EM—T—-—
- 130 gg-g 1 |vmo serve 18,61
_ ?,8:8 lz:g ] [PRESSURE sETUP 3.9
C 5’?;(; ggg :‘ INITIAL WATER LEV. 2.20
- 600 688 K 2.40 |
N 26.30
LATITUDE ¢ 287340
DEGREE AT TRAVERSE
ID-POINT FKOM SHORE
600~ DEPTH |
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TABLE C.6

SUMMARY-PERTINENT PROBABLE MAXIMUN HUKRICANE (Pm{j. STORM SURGE COMPUTATIONAL DATA ARD RESULTANT WATER LEVEL

IOCATION BILOXI
MISSISSIPPI

IAT. 30°23.6° LONG. 88753.6°'; TRAVERSE-AZIMUTH 160 DEGREE:s LENGTH 77 NAUTICAL MILES

ZONE B AT LOCATION 30°

- PROBABLE MAXIMUM HURRICANE INDEX (.JHARACI'ERISI‘ICS
24" DEGREE NORTH

' SPEED OF TRANSLATION |
SLOW

PARAMETER DESIGNATIONS | MODERATF| HIGH
, e A (sm) § () | (HT)
CENTRAL PRESSURE INDEX -
P INCHES -26.9 26.9 | 26.9
ERIPHERAL PRESSURE
.. ... . P INCHES 31.23 | 31.23 | 31.23
[RADIUS TO MAXIMUM WIND 1 1
IARGE RADIUS NAUT. MI. 30 30 30
TRANSIATION SPEED '
F" (FORMARD SPEED) KNOTS » 1 1 28
MAXTMUM WIND SPEED
Vv, M.P.H, 139 13 153
INITIAL DISTANCE-NAUT.MI.1/
20 MPH WIND 525 8 396
E l’mm TO_MAX, WIND

Note: . Maximum wind speed is assumed to be on
the traverse that is to right of storm track a
distance equal to the radius to maximum wind.

l"-IIni.t:ial distance is distance along traverse

from shoreline to maximum wind when leading
20 mph isovel intersects shoreline. Storm
diameter between 20 mph isovels is approxi-
mately double the initial distance,

OCEAN BED PROFILE PMH CCMPUTATIONAL COEFFICIENT
TRAVERSE | WATER AND WATER LEVEL (SURGE) ESTIMATES
DISTANCE | DEPTH e

FROM BELOW
B

(s COEFFICIENTS

0 0 BOTIOM FRICTION FACTOR 0.0030

0.2 3.0 | 003

0.5 2,0 WIND STRESS CORRECTION R 1,10

- 03 65 T0OK FACTOR 1

L L5 9.0 _

~ 2.0 9.0 |

[ 3.0 9.5 | WNATER LEVE ATA

- 5.0 12,0

- 9.0 9.5 | AT OPEN CCAST S® B

- 38 8 ( SFORELINE)

—  10.0 115.0 i

. 10.5 18,5 | PMH SPEED OF TRANSIATIO

n ﬁg g-g; COMPONENTS ST | M 4 HT

- 12,0 | 29.0 ] —F B B T

— 13 34,5 | |WIND SETUP 27.77

— 15 n,s] | -

_ 20 45.0 PRESSURE SETUP 2,98

~ 25 47,0 j » -

_ 30 50,0 _| |INITIAL WATER LEV. 1,50

o 65.0 ] | .J

| 50 99.0 | NOMICAL 2,

_ 60 164 | [TIDE LEVEL >

70 203 | [TOTAL-SURGE

78 600 | (STILL WATER L&V, 34,76

an 7hd

IATITUDE ¢ 29° 50°

DEGREE AT TRAVERSE

lnm-rom FHOM SHORE
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TABLE C.7

*

SUMMARY -PERTINENT PRCBABLE MAXIMUY. HURRICANE (PHH). STORH SUKGE COHPUIATIONAL IA'I‘A A.ND RESULTANT WATER LEVE.L

'LOCATION SANTA ROSA LAT. 30 23. 7 LONG. 86" 37. 7'

ISLAND, ALABAMA

"‘RAVKRSE—AZIHUTH 183 DEJREEI LENGAH 44.7 NAUTICAL MILES

" PROBABLE MAXIMUM HURRICANE INDEX CHARACTERISTICS

OCEAN BED PHOFILE

"ZONE B AT LOCATION 30° 24° DEGREE NOKTH
PARAMETER DESIGNATIONS SLOW [MODERATF| HIGH
' (sT) (MT) (HT)
CENTRAL PRESSURE INDEX
P INCHES 26,88 | - 26,88 | 26.88
ERIPHERAL massuas
lmnms o wmun WIND ‘
- LARGE RADIUS NAUT. MI. 29 29 29
TRANSLATION SPEED - « ‘
, (FORWARD SPEED) KNOTS b 11 28
mm WIND SPEED
V. MJP.H, |10 1hk 153
Y%
INITIAL DISTANCE-NAUT.MI.L/
20 MPH WIND 528 487 394
E'r HﬂORE TO MAX. WIND

Note: Maximum wind speed is assumed to be on

the traverse that is to right of storm track a

distance equal to the rndius to max:lmum wind.

l'-/In:l.l:i.al distance :l.s distance along traverse

from shoreline to maximum wind when leading
20 mph isovel intersects shoreline. Storm
diameter between 20 mph isovels is approxi-
mately double the initial distance.

TRAVERSE | WATER
DISTANCE | DEPTH
FROM BELOW
. SHORE MLV
(NAUT.MI.)| _(FEET)
0 0 -
F 0.2 2 1
0.5 52
- 1.0 66 .
I 6 1
- 2.0 6
_ 3.0 73
5.0 726 ]
~— 10 88 1
— 15 120 ]
— 20 182
30 377 ]
[ 40 510 7
U5 600 7
_ 50 756

LATITUDE § 30°1.3
DEGREE AT TRAVERSE

ID-POINT FHOM SHORE

600-F' DEPTH

g

PMH CCMPUTATIONAL COEFFICIENT
AND WATER LEVEL (SURGE) ESTIMATES

COEFFICIE T S
BOTIOM b’hIC‘I‘ION FAC’IOR 0.0030

VIND STRESS CORRECTION FACTOR 1.10

WATEKR LEVEL DATA
(AT OPEN CCAST SHOKELINE)

PMH SPEED OF TRANSLATIO
COMPONENTS ST | MT 4 HT
F E E T

WIND SETUP 9.12
PRESSURE SETUP 3.25 i
INITIAL VATER LeV. 1.50
ASTRONOMICAL 2.10
TIDE
TOTAL-SURGE
STILL WATER LkV., 15.97
(FEET MLW
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TABLE C.8

SUMMARY~PERTINENT PRUBABLE MAXIMUF. KUHRICANE (FMH), STORM SUHGE COMPUTATIONAL LATA AND RESULTANT WATER LEVEL

LOCATIONPITTS CREEX LAT. 30°01.1°' ponG, 83

53': TRAVERSE-AZIMUTH 205 DEGREKs LENGTH 110 NAUTICAL MILES

FLORIDA
PROBABLE MAXIMUM HURRICANE INDEX CHARACTENISTICS
ZONE A AT IOCATION 30° 01' DPGREE NOKTH
) o SPEED OF TRANSLATION
PARAMETER DESIGNATIONS | SLOW [HODERATF| HIGH
_ : (ST) (MT) (HT)
CENTRAL PRESSURE INDEX
P_ INCHES 26,79 | 26.79 | 26.79
mm{zm. mmsmm ,
P_ INCHES 30.22 | 30.22 | 30,22
RS m,s TO MAXIMUM WIND ~
LARGE RADIUS NAUT. MI. 26 | 26 26
{'RANSIATION SPEED : 1
'[F, (FORVARD SPEED) KNOTS .| 4 | 1 21
IMUM WIND SPEED
. V. M.PH. 138 142 146
" JINITIAL msrmcs—mur.nx.l/
20 MPH WIND 3Ih 322 278 .
, E_TO_MAX .
" Note: Maximm wind speed is assumed to be on -

the traverse that is to right of storm track a-
distance equal to the radius to maximum wind,
1/

- -='Initial distance is distance along traverse

from shoreline to maximum wind when leading
-20 mph isovel intersects shoreline, Storm
_diameter between 20 mph isovels is approxi-
mately double the imitial distance. :

EID-POIM‘ FHOM SHORE

OCEAN BED PROFILE -
TRAVERSE | WATER
DISTANCE | DEPTH

FROM BELOW
SHORE MIN
(NAUT.MI,)| (FEET)_
=3 o 0 -t
_ - 0.2 1,0 |
- 0.5 2,0 ]

. 1.0 3.0
T 1.5 4,0
_ 2.0 5.0 |
3.0 6.5
5.0 9.0
_ 10 . 22,0 |
. 15 31.0
20 1,0
30 . 62,0 _|
- 40 78, o
~ 50 81.0 |
_ - 60 84.0
— 70 . 101,0. |
_- 80 117.0 _|
_ 90 1440
~ 100 180.0 |
"~ 110 210,0 |
_ 120 280.0 |
. 130 5‘*3- -
_ 132 600,0 _|
_ 10 846
.. .
IATITUDE § 29° 03
DEGREE AT TRAVERSE .

PMH CCMPUTATIONAL COEFFICIENT
AND WATER LKVEL (SUKGE) ESTIMATES

L

COEF CILE s
BOTIOM FHICTION FACTOR 0.0030
WIND STRESS COHRECTION FACTOR 1,10
WATEK LEVEL DA
" (AT OPEN CCAST SHORELINE)

. PMH SPEED OF TRANSLATIO
~ COMPONENTS STy MT_y HT
_ F_E T
WIND SETUP 24,67
msséimn:'smuf"' 2931
. mrrm. WATER LEV, 1.20.
) r\smononxcn 4.10
TOTAL-SURGE
STILL WATER LKV, 32.28
Eg: MLW




SUMMARY-PERTINENT PRUBABLE MAXIMUM. HUHRICANE (FMH), STOiM SUWGE COMPUIATIONAL LATA AND RESULTANT WATER LEVEL.

IOCATION NAPLES

TABLE C.9

LAT. 26%01.4° LONG. 81 46,2"; TRAVERSE-AZIMUTH 248 DEGREKs LENGTH 145 NAUTICAL MILES

OCEAN BED PROFILE

FLORIDA
PROBABLE MAXIMUM HURRICANE INDEX CHARACTRXISTICS
ZONE A AT LOCATION 26° 01 DEGREE NORTH
' SPEED OF THANSLATION
PARAMETER DESIGNATIONS SIOW |MODERATF| HIGH
(sT) (MT) (HT)
CENTRAL PRESSURE INDEX
P INGHES 26,24 26,24 | 26,24
[PERTPHERAL PRESSURE
. P INCHES 31.30 31.30 | 31.30
" [RADIUS TO MAXIMUM WIND i
S LARGE RADIUS NAUT. MI. 15 15 15
L [TRANSLATION SPi&D
[F, (FORVARD SPEED) KNOTS b n 17
UM WIND SPEBD
V. M.P.H, |19 15k 158
X
INITIAL DISTANCE-NAUT.MI.L/
20 MPH WIND 292 270 256
ORE WIND

Note: Maximum wind speed is assumed to be on
the traverse that is to right of storm track a
distance equal to the radius to maximum wind.

!'!Initial distance is distance along traverse

from shoreline to maximum wind when leading
20 mph isovel iutersects shoreline. Storm
diameter between 20 mph isovels is approxi-
mately double the initial distance.

TRAVERSE | WATER
DISTANCE | DEPTH
FROM BELOW
SHORE MLY
Cuaur.Mr. )l (ee) |
: 0 0
; 2.2 12,07

0.5 1800-
- 1.0 21.9]
N 1.5 22.0]
~ 2.0 24,5
3.0 2740
— 500 30,0]
C 10 41,07
- 15 48.9]
- 59.5]
I 75:0]
] 90,0
~ 50 108 ]
60 b7
— 70 165
™~ 80 186
B 90 210 1
109 228
110 . 249 7
~ 120 252 1
~ 130 432
R UL 600 T
= 150 1,200 7
- 1

PMH CCMPUTATIONAL COEFFICIENT
AND WATER LEVEL (SUHGE) ESTIMATES

e

c *FICIENTS
BOT1IO¥ FHICTION FACTOR C.0030
WIND STRESS COHRECTION FACTOR 1.10

WATEKR LBEVEL A
(AT OPEN CCAST SKORELINE)

PMH SPEED OF TRANSLATIO

COMPONENTS ST | MT 4 MT
L — F_E _E T |
e
WIND SETUP 13.49 | 15.87 | 18.47
r el
|[PRESSURE SETUP 3.2% 2,87 | 2.90
INITIAL WATER LEV. | 1.90 1.00 | 1.00
= -
ASTRONOMICAL 3.60 3.60 | 3.50
TIDE LEVEL
TOTAL-SURGE
STILL WATER LV, 21.5 3. 25.87
EEET HL¥ B | B

LaTITUDE ¢ 25° 35

DEGREE AT TRAVERSE

ID-POINT FKOM- SHORE

600-] DEPTH

(
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TABLE C.10

SUMMARY-PERTINENT PROUBABLE MAXIMUM. HURHICANE (FMH), STORM SUHGE COMPUTATIONAL DATA AND RESULTANT WATER LEVEL

LOCATION MIAMI
© FLORILA

LAT. 25%97.2° LONG. 80'07.8°; TRAVERSE-AZIMUTH 100 DEGREEs LENGTH 3.9 NAUTICAL MILES

ZONE ) AT LOCATION

PROBABLE MAXIMUM HURRICANE INDEX ("HARACTWISTICS

25° 47,2° DEGREE NORTH

- : SPEED OF TRANSLATION
PARAMETER DESIGKATIONS | SLOW |MODERATF| HIGH
(sT) (mr) (HT)
CENTRAL PRESSURE INDEX .
P, INCHES 26.09 26,09 | 26.09
[PERIFHERAL PRESSURE
P INCHES |31.30 | 31.30 [31.20
IUS TO MAXIMUM WIND
IARCE RADIUS RAUT. MI. | ¥ W
NSIATION SPEED i ‘
, (FORMARD SPEED) KNOTS b L3 17
MAXIMUM WIND SPEED
T v, Meaw, 520 1% 160
INITIAL DISTANCE-NAUT.MI.L/
M 20 MPH WIND 274 258 24
T SHORE TO MAX, WIND

Note:

Maximum wind speed is assumed to be on

the traverse that is to right of storm track a

1/

distance equal to the radius to maximum wind.

='Initial distance is distance along truverse
from shoreline to maximum wind when leading

20 mph isovel intersects shoreline.

Storm

diameter between 20 mph isovels is approxi-
mately double the initial distance.

OCEAN BED PROFILE

"TRAVERSE
DISTANCE
FROM

SHORE
(RAUT.MI.)
0
0.2
0.5
1.5
2.0
3.0
3.9
5.0

FTTirttiittirtrrrqacrveverigetd

WATER

DEPTH

BELOW
MIN

(FEET)

0
12
16
25
k7

266
600
822

lllIllllllll_lllllllllJlll

PMH CCMPUTATIONAL COEFFICIENT

AND WATER LEVEL (SUKGE) ESTIMATES
ﬁ

COEFFICIENTS
BOTIOM FRICTION FACTOR 0.0025

WIND STRESS COHRECTION FACTOR 1.10

NATE LEVEL DATA
(AT OPEN CCAST SHORELINE)

PMH SPEED OF TRANSIATIO
COMPONENTS ST | ML ) HT
F E E T

WIND SETUP 2,06 2.37 | 2.5
b -
PRESSURE SETUP 3.97 3.82 | 3.90
Emm. WATER LEV, | 0.90 0.90 0.90J
\STRONOMICAL

DE EL 3.60 3.60 3.60
TOTAL-SURGE
STILL WATER LkV. 10.53 | 10.68 | 10.91
Egn_r: MIM
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LOCATION JACKSONVILLE LAT. 30 '

FLORIDA

21’ LoNG. 81” 2‘0.5. TRAVERSE-AZIMUTH 90  DEGREESs LENG’IH 62.5 NAUTICAL MILES

' TABLE &N : -
WMY-PWTINM PRUBABLE MIHL’P KWUHRICANE (PMH). STORH SURGR mHPU'IATIOML LATA AND RESULTANT WATER LEVEL .

PROBABLE HAXIHUH HURRICANE INDEX CHARACI‘WISTIOS

ZONE 2 AT LOCATION 30° 21" DEGREE NOKTH
. R - SPEED OF onN
PARAMETER DESIGNATIONS SLOW HDDEBATF HIGH |
(s1) (NT) (HT)
CENTRAL PRESSURE INDEX E :
ERIPHERAL pamsuaz - » ' R |
. P INCHES 3.22 | 3.2 | 3.2

[RADIUS 10 MAXTHON VIND
" LARGE RADIUS NAUT. M.

38 38 38

TRANSLATION SPEED -

AT SHORE TO MAX, WIND _

[F,, (PORVARD SPEED) KNOTS 4 n |2
WAXINGH VIND SPEGD -

: V. M.PH. 138 w2 |9
THITIAL nrsmcs—mn.nx.y

FROM 20 MPH WIND 407 372|334

Note:

Maximum wind speed is assumed to be on

‘the traverse that is to right of storm track a
distance equal to the radius to maximum wind.

1IIn:I.ti.al distance is distance along traverse
from shoreline to maximua wind when leading

20 mph isovel intersects shoreline.

Storm

diameter between 20 mph isovels is approxi-
wately double the -initial distanc_e. :

PMH CCMPUTATIONAL COEFFICIENT

WA

' "AND WATER LEVEL (SUKGE) ESTIMATES

COEFFICIENTS

BOTIOK FRICTION FACTOR 0.0025 -
VIND STRESS CORRECTION FACIOR 1,10

EHR EVE
(AT OPEN CCAST SHORELINE)

OCEAN BED PROFILE
‘TRAVERSE | WATER
DISTANCE | DEPTH
FROM BELOW
SHORE MLW.
(Naur.MI. )| (FEET) |
) )
0.2 20 ]
- 045 25 |
~ 1.0 32
1.5 37 ]
[~ 2.0 B
3.0 55 ]
C 5.0 59 ]
_ 10,0 66
~  12.0 66
14,0 72
[~ 15.0 73
~ 20,0 8o
[~ 30.0 100
~ . 40,0 17
~ 50,0 131 ]
™ 60,0 270
T 62.5 600 ]
70,0 948
LATITUDE # 30° 21°
DEGREE AT TRAVERSE
ID-POINT FKOM SHORE
0-FOOT DEPTH |

PHH SPEED OF TRANSLATIO.
ST L MT HT
F_E E T
—
- |16.46
3.23
1.30
6.90
27.90
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TABLE C.12

SUMMARY-PEXTINENT PROBABLE MAXIMUN HUHRICANE (FMH), STORM SURGE COMPUTATIONAL IATA AND RESULTANT WATER LEVEL

LOCATION JEKYLL

ISLAND, GEORGIA

IAT. 31° 05" LONG. 81°24.5': TRAVERSE-AZIMUTH 108 - DECREEs LENGTH 72,6 NAUTICAL MILES

" ZORE 2 AT LOCATION

31°

PROBABLE MAXIMUM KURRICANE IMDEX CHARACTERISTICS
-05' DEGREE NOKTH

" OCEAN BED PROFILE

. : ‘;s_mg‘or TRANSLATION
PARAMETER DESIGNATIONS ! SLOW |MODERATF| HIGH
' i (sT) MT) (HT)
CEXTRAL PRESSURE INDEX , ‘
‘P INCHES | 26,72 | 26,72 26.72
[PERIPHERAL PRESSURE -
1 P_INCHES 31.19 | 31.19} 31.19
SWS TO MAXIMUM WIND » R E
_LARGE RADIUS RAUT. MI. | 40 4o 40
'[TRANSIATION SPERD. - - : .
i?v (FORVARD SPEED) KNOTS b 11 Fs)
v, MPH. 135 w1 147
INITIAL DISTANCE-RAUT.MI.L/| = - -
E;o—; 20 MPH H\rgn hoo 380|336

Note: -Maximm wind speed is aassumed to be on

the traverse that ia to right of stora track a

“distance equal to the radius-to maximum wind.

1/

='Initial distance is distance along traverse
from shoreline to maximum wind when leading

20 mph isovel intersects shoreline..

Storm

diameter between 20 mph isovels is approxi-~
mately double the initial distance.

I

TRAVERSE
DISTANCE
FROM

SHORE

sﬂklﬂ‘.HL.!

0

0.2
0.5
1.0
1.5
2,0

3.0
4,0

~ O\
e e o »

OU’\O\‘I\OQ
- X-R-X-F-X-X-X-N-N-xoN-

R WD NN
2388

. &
o

[0 Ba B ]
oo
. o @
o Cc

WATER

DEPTH

BELOW
MLV

PMH OCMPUTATIONAL COEFFICIENT

CRA ]

AND WATER LEVEL (SUHGE) ESTIMATES

COEFFICIENTS
BOTIOK FRICTION FACTOR 0.0025
WIND STRESS COHRECTION FACTOR 1.10

EVE]L

(AT OPEN CCAST SPORELINE)

PMH SPEED OF TRANSLATIO

IATITUDE # 30° 53
DEGREE AT TRAVERSE
MID-POINT FROM SHORE

600-FOOT _DEPTH

COMPONENTS ST_| Mr_y WD
T F_E K T
\_mm SETUP ] 20.63
PRESSURK SETUP | 3034 |
INITIAL WATER LEV. 120
8.70
33.87
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TABLE C.13

SUMMARY-PERTINENT PRUBABLE MAXIMUN HUHRICANE (FMH), STORM SURGE COMPUTATIONAL LATA AND RESULTANT WATER LEVEL

LOCATION FOLLY ISLANILAT. 32° 39' LONG. 79756,6": TRAVERSE-AZIMUTH 150 DECREEs LENGTH 57.6 NAUTICAL MILES

SOUTH CAROLINA
PROBABLE MAXINUM HURRICANE INDEX CHARACTWRISTICS
ZONE 2 AT LOCATION 132° 39 DEGREE NOKRTH
’ SPEED OF THANSLATION
PARAMETER DESIGNATIONS ! SLOW (HODERATF| HIGH
: ! (ST) (MT) (HT)
CENTRAL PRESSURE INDEX _
P INCHES 26,81 | 26.81 | 26.81
[PERIPHERAL PRESSURE
v P, INCHES 31.13 | 31.13 | 31.13
IUS TO MAXIMUM WIND '
IARCE RADIUS NAUT. MI. 40 40 40
SLATION SPEED
v (FORKARD SPEED) KNOTS 4 13 29
UM WIND SPEED
V. H.P.H, 134 139 148
DISTANCE=-NAUT,MI, L/
_ 20 MPH WIND Loo 364 311
' D

Note:

Maximum wind speed is assumed to be on

‘the traverse that is to right of storm track a
‘distance equal to the radius to maximum wind.

l/I.m.ti.all distance is distance along traverse
from shoreline to maximum wind when leading
20 wph isovel intersects shoreline. Storm
diageter between 20 wph isovels is approxi-
mately double the initial distance.

OCEAN BED PROFILE

TRAVERSE
DISTANCE
FROM
SHORE
[(HAUT ML)
o
0.2
0.5
1.0
1.5
2.0
3.0
5.0
10.0
15,0
20,0
30,0 -
40,0
50.0
5746
60,0

Py r v ey e e v e TerTrTrd

WATER
DEPTH
BELOW

| S O I I T I S T O O I B O I I S |

.

LATITUDE ¢ 32° 25°

DEGREE AT TRAVERSE
EID&P;OINT FKOM SHORE
0=

c

PMH CCMPUTATIONAL COEFFICIENT
AND WATER LEVEL (SUKGE) ESTIMATES

am—

ClE

BOTTOM FRICTION FACIOR 0.0025
WIND STRESS COHRECTION FACTOR 1,10

EVE

(AT OPEN CCAST SHORELINE)

PMH SPEED OF TRANSLATIO,

COMPOKENTS ST | ML | HT
| F_E_E T
WIND SETUP 17.15
- -
PRESSURE SETUP. 3.23
INITIAL uATER LEv, 1.00
- -
ASTRONOMICAL 6.80
LLRE LEVEL
TOTAL~SURGE
STILL WATER LLV. 28,18
EEET MLV
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~ Rote:

TABLE C.14
SUMMARY-PERTINENT PRUBABLE MAXIMUN. HUKRRICANE (FMH), STORM SUHGE COMPUTATIONAL DATA ARD RESULTANT WATER LEVEL

LOCATION RALEIGH BAY,IAT. 34° S4' LONG. 76°15,3': TRAVERSE-AZIMUTH 135 DECRERs LENGTH 35.2 NAUTICAL MILES

FNORTH CAROLINA
PROBABLE MAXIMUM HURRICANE INDEX CHARACTERISTICS
'ZONE 3 AT LOCATION 34° 54 DEGREE NORTH
! SPEED OF TRANSIATION
PARAMETER DESIGNATIONS | SIOW [MODERATF| HIGH
' 1 (s1) Mr) | (HT)
CENTRAL PRESSURE INDEX
P_ INCHES 26,89 26,89 | 26.89
IPHERAL PRESSURE
P INCHES 31,00 31.00 | 31.00
RADIUS TO MAXIMUM WIND
LARGE RADIUS NAUT. MI. 35 35 35
TRANSIATION SPEED o
v (FORVARD SPEED) KNOTS 5 17 38
IMUM WIND SPEED
vy, M.P.H, 130 137 149
INITIAL DISTANCE-NAUT,MI,L/ <
20 MPH WIND 385 L) 280
T E TO MAX, WIND

Maximum wind speed is assumed to be on
the traverse that is to right of storm track a
distance equal to the radius to maximum wind.

l"In'.l.ti.al distance is distance along traverse

from shoreline to maximum wind when leading
20 mph isovel intersects shoreline. Storm
diameter between 20 mph isovels is approxi-
mately double the initial distance.

OCEAN BED PROFILE

TRAVERSE
DISTANCE
FROM
SHORE
I,

'
b

0.2
0.5
1.0
1.5
2.0
3.0
5.0
10,0
15.0
20.0
30,0
35.2
40,0

T T Ti ittt et

WATER
DEPTH
. BELOW

TEEERG

llLlllllllllllllllll!JLll

IATITUIE § 36°1.0
DEGREE AT TRAVERSE

MID-POINT FHOM SHORE
lxt_) 600-FO0T DEPTH |

PMH CCMPUTATIONAL COEFFICIENT
AND WATER LEVEL (SURGE) ESTIMATES

W ]

co FIl¢
BOTI0% FRICTION FACTOR 0,0025
WIND STRESS COHRECTION FACTOR 1.10
WA R BV A

(AT OPEN CCAST SHORELINE)

PMH SPEED OF TRANSIATI
COMPONENTS ST | ML | T

---—-—-——-—-—-—4:=====£¥==éé==£é-JL--—
WIND SETUP 8.84
PRESSURE SETUP 3.09 |
INITIAL WATER LEV. 1.00
Hasmonomm 4.70
TIDE_LEVEL
TOTAL-SURGE
STILL WATER LkV. 17.63
\FEET MLu
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TABLE C.15

SUMMARY-PERTINENT PRUBABLE MAXIMUM. KUARICANE (FMH), STOHM SUHGE COMPUTATIONAL LATA AND RESULTANT WATER LEVEL

LOCATION OCEAN CITY, LAT. 38° 20" LONG. 75 04.9': TRAVERSE-AZIMUTH 110 DECREEs LENGTH 59 NAUTICAL MILES

MARYLAND

Z0NE 4 AT LOCATION - 38°

PROBABLE MAXIMUM HURRICANE INDEX GHARACTXISTICS
20' DEGREE NOKTH

, - I SPEED OF THANSLATION
PARAMETER DESIGNATIONS | SLOW [HODERATF
! (sT) (MT
CENTRAL PRESSURE INDEX :
P_ INCHES '27.05 | 27.05 | 27.05
[PERIPHERAL PRESSURE A :
- P INCHES 30.77 | 30.77.] 30.72
[RADIUS TO MAXIMUM WIND :
LARGE RADIUS NAUT. MI. 38 18 38
TRANSIATION SPEED
", (FORVARD SPEED) KNOTS 10 26 48
MAXDMUM WIND SPEED ' :
V, MeP.He 124 133 146
INITIAL DISTANCE-NAUT,.MI,L/
20 MPH WIND ' 350 293 251
HORE TO MAX. WIND

Note: Maximum wind speed is assumed to be on
the traverse that is to right of storm track a
distance equal to the radius to maximum wind.

;JInitial distance is digtance along traverse

from shoreline to maximum wind when leading
20 mph isovel intersects shoreline. Storm
diameter between 20 mph isovels is approxi-
wately double the initial distance.

OCEAN BED PROFILE PMH CCMPUTATIONAL CORFFICIENT
TRAVERSE | WATER AND WATER LEVEL (SUKGE) ESTIMATES
DISTANCE DEPTH m———— .

FROM BELOW

w.) (FEET) COEFFI NTS.

- g 5 12 4 BOTIUK FKICTION FACIOR 0.0025

r’ L] - . -

= g-g 3; 4 " WIND STRESS COKRECTION FACTOR 1.10

L5 35 ]

~ 2.0 bs o

_ 3.0 38 - N

- 2 % WATER LEVEL DATA

- 20 gi - (AT OPEN CCAST SHORELIME)

- 7 56 ] . —

8 60 PHH SPEED OF TRANSLATIO

. 9 8 ] COMPONENTS ST | MI 4 T

- 10 29 4 F_E E T

_ 1, 65 e —

_ 12 6 1 lump seTup 14,30

- 13 70 1 F T _

_ i.tgo 6§ | [PRESSURE SETUP | 2.83

- ] 1§3 3 [INITIAL waTER LEV, 1.4

- - -

C % 1% 1 |asmeononzcar 5.00

N ig 5 1 fee LEVEL

N o1 ] [TOTAL-SURGE

[ gg gﬁg 1 (sTILL WATER Liv. 23.27

| [EEET MLW

LATITUDE § 38°14.%

DEGREE AT TRAVERSE
ID-POINT FKOM SHORE

600=F U |
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TABLE C.16

SUMMARY-PERTINENT PROBABLE MAXIMUM. HUKRICANE (FMH), STOKM SUKGE COMPUTATIONAL DATA AND RESULTANT WATER LEVEL

LOCATION ATLANTIC
CITY, NEW JERSEY

IAT. 39° 21° LONG. 74" 25': TRAVERSE-AZIMUTH 146 DEGREE: LENGTH 70 NAUTICAL MILES

PROBABLE MAXIMUM HURRICANE INDEX CHARACTEX
ZONE & AT LOCATION  139°

ISTICS

21° DEGREE NORTH

SPEED OF TRANSLATION |

Vx M.P.H.

PARAMETER DESIGNATIONS | SLOW [MODERATF| HIGH
(sT) MT) (HT
CENTRAL PRESSURE INDEX o
© P, INCHES 27.12
(PERIPHERAL PRESSURE
B, INCHES 40,70
[RADIUS TO MAXIMUM WIND
LARCE RADIUS RAUT. MI. 40
TRANSIATION SPEED
irv (FORVARD SPEED) KNOTS Iy
MAXTMUM VIND SPEED
142

INITIAL DISTANCE-RAUT.MI.L/

20 MPH WIND
Egﬂgsmm, WIND

Note:
the traverse that is to right of storm track
distance equal to the radius to maxisum wind.

1/ Initial distance is distance Albng traverse

from shoreline to maximum wind when leading
20 mph isovel intersects shoreline. Storm
diameter between 20 mph isovels is approxi-
mately double the initial distance.

Maximm wind speed is assumed to be on

OCEAN BED PROFILE
TRAVERSE |  WATER
DISTANCE | DEPTH

FROM BELOW
SHORE ML
(NAUT, NI, )| (FEET)
) 0 .
0.2 10,0
0.5 15,0 |

C 10 22.0

2,0 38,0 .

_ 5.0 50,0 ]

[ 10.0 72,0 _

_ 20,0 90,0 _

~ 30,0 120.0 |

_ 40,0 138.0 |

_ 50,0 162,0 .

_ 60,0 210,0

_ - 65.0 258,0

70,0 | 600,0 |

N i

_ 4

LATITUDE ° sy
DEGREE AT gnzw?ms?

MID-POINT FROM SHORE
hy 600-FOOT DEPTH |

PMH OCMPUTATIONAL COEFFICIENT
AND WATER LEVEL (SURGE) ESTIMATES

COEFFJICIENTS
BOTI0M FRICTION FACTOR 0.0025

WIND STRESS COHREGTIGN FACTOR 1.10
NATER

EVE ATA

(AT OPEN CCAST SHORELINE)

PMH SPEED OF TRANSLATIO
COMPONENTS ST | ML | HT

| _ “F_E B 1T
WIND SETUP 15,32
- -
PRESSURE SETUP 2,57
INITIAL WATER LEV, 1.10
mmuxm 5.70
TIDE LEVEL
TOTAL-SURGE )
STILL WATER LiV. 4.70

. FEET MLV
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TABLE C.17

SUMMARY-PERTINENT PRUBABLE MAXIMUF. HUKRICANE (FMH), STORM SURGE COMPUTATIONAL LATA AND RESULTANT WATER LEVEL

LOCATION LONG ISLAND,LAT. 41° 00' LONG. 72°01,8': TRAVERSE-AZIMUTH 166 = DECREKs LENGTH 68,4 NAUTICAL MILES

CONNECTICUT

PROBABLE MAXIMUM HURRICANE INDEX CHARACTERISTICS

OCEAN BED PROFILE

ZONE &4 AT LOCATION 41° 00 DEGHEE NOKTH

OF THANSLATION
PARAMETER DESIGNATIONS | SLOW [HODERATF| HIGH
o t (sT) (1) (HT)
CENTRAL PRESSURE INDEX o ,
P_ INCHES 27,26 | 27.26 | 27.26
[PERIPHERAL PRESSURE
P INCHES 30,56 30.56 | 30.56
[RADIUS TO MAXIMUM WIND
LARGE RADIUS NAUT. MI. 48 48 48
TRANSLATION SPEED »
F, (FORWARD SPEED) KNOTS 15 3 51
[MAXTMUM VIND SPEED
V, MPH, 115 126 136
INITIAL DISTANCE-NAUT.MI.L/
20 MPH WIND 346 293 259
T SHORE . WIND

Note: Maximum wind speed is assumed to-be on

the traverse that is to right of storm track a

distance equal to the radius to maximum wind.
1/

= Initial distance is distance along traverse
from shoreline to maximum wind when leading
20 mph isovel intersects shoreline. Storm
diameter between 20 mph isovels is approxi-
mately double the initial distance.

PMH CCMPUTATIONAL CORFFICIENT

AND WATER LEVEL (SURGE) ESTIMATES

——

COEFFICIENTS

VATEK LEVE

(AT OPEN CCAST SEORELINE)

BOTIOX FHICTION FACTOR 0.0025
WIND STRESS CORRECTION FACTOR 1,10

DATA

TRAVERSE | WATER
DISTANCE | DEPTH
FROM BELOW
SHOKE MIN
(NAUT.MI. )} _(FEET)
0 0o
. 0.2 2
0.5 38
_ 1.0 i3 ]
- 1.5 953 .
_ 2.0 67
3.0 82 ]!
L 50 02 ]
_  10.0 132 ]
_ 15,0 W5
_ 20,0 170
_  30.0 212 ]
0.0 240 ]
- s0.0 | 260 ]
— &0.0 302
C 68.4 600 ]
”  70.0 870
_ i
- ~
e -

LATITUDE ¢ 40° 27°

DEGREE AT TRAVERSE
ID-POINT FHOM SHORE
600~ DEPTH

e

PMH SPEED OF TRANSLATIO

EILL WATER LkV,
]

COMPONENTS ST | MM { HT
e F_E E T
WIND SETUP 8.73
- -
[PRESSURKS SETUP 2.46
INITIAL WATER LEV. 0.97
Kmoxouxm 3.10
TIDE N
[TOTAL-SURGE
15.26
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SUMMARY-PEXTINENT PRUBAPLE MAXIMU}. HURRICANE (FMH), S'fORM SUHGE COMPUTATIONAL IATA AND RESULTANT WATER LEVEL .

IOCATION WATCH HILL LAT. 41°18.9' LONG. 71

POINT, RHODE ISLAND

TABLE C.18

50': TRAVERSE-AZIMUTH 166 ~ DECREk:s LENGTH 84 NAUTICAL MILES

PROBABLE MAXIMUM HURRICANE INDEX t'!HARM.'I'ﬂfISTICS
19 DEGREE RORTH

ZONE &4 AT LOCATION '11°

' l SPEED OF THANSIATION
' PARAMETER DESIGNATIONS - : SLON |MODERATF| HIGH
. : - (sT) (Mr) (HT
CENTRAL PRESSURE INDEX
' P_O INCHES 27.29 27.29 | 27.29
P_ INCHES 30,54 30.54 | 30.5%
TUS TO MAXIMUM WIND - - .
IARGE RADIUS MAUT. MI. | 49 W |
IMUM WIND SPEED
Vx M.P.H. 113 126 134
INITIAL DISTANCE-NAUT.MI.1/ - ,
20 MPH WIND \ 348 284 255
T E MAX., WIND

Note:

PMH OCMPUTATIONAL COEFFICIENT
AND WATER LEVEL (SURGE) ESTIMATES

COEFFICIENTS
BOTIOX FKICTION FACTOR 0,0025
- . WIND STRESS COHRECTIiON FACTOR 1.10

(AT OPEM CCAST SHORELINE)

Maximum wind speed is assumed to be on

the traverse that is to right of storm track a
distance equal to the radius to maximum wind.

l,Ini.t:ial distance is distance along traverse

from shoreline to maximum wind when leading

"'20 mph 1sovel intersects shoreline, . Storm
-diameter between 20 mph isovels is approxi-

mately double the initial distance.

OCEAN BED PROFILE
TRAVERSE | WATER
DISTANCE | DEPTH

FROM BELOW
SHORE MIM

(RAUT MI, )| (FEET)

0 0

0.2 28

~ 0.5 4

_ 1.5 98 ]

2.0 19

_ 3.0 17

_ o s

- 5.0 128

- 6.0 1

- 7.0 13

| 8.0 17

_ 9.0 128

~  10.0 93 |

11,0 720

— 12,0 65

C 13.0 5 ]

" 1k.0 %

C 150 7

C  20.0 131

- 00 | P -

- go.o i’éz -

. 60.0 2 o

2R E

90,0 1.@

IATITUDE ¢ 40° 38°

DEGREE AT TRAVERSE

MID-POINT FHOM SHORE

T0_600-FOOT DEPTH |

PMH SPEED OF TRANSLATIO
COMPONENTS ST | - MT 4 T
- F_E P |
WIND SETUP 10.01
- -
PRESSURE: SETUP 2,42
INITIAL WATER LEV. 0.96
NOMICAL 4.00
TIDE
TOTAL-SURGE
STILL WATER LikV. 17.39
{FEET MLV
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SUHMARY-PEKTINENT PRUBAELE MAXIMUN. HURRICANE (FMH), STORM SUKCE OOHPU'IATIOM LiATA AND HESULTANT WATER

'LOCATION HAMPTON  LiT. 42°
BEACH, NEW HAMPSHIRE

TABLE C.19

havin

57' LONG. 70°47,1"'; TRAVERSE-AZIMUTH 115 DECREEs LENGIH 40 NAUTICAL MILES .

PROBABLE MAXIMUM HURRICANE INDEX CHARACTEXISTICS
. ZONE 4 AT LOCATION - 42° 57 DEGREE NOKTH
o ' __SPEED O NSLATION _|
PARAMETER DESIGNATIONS | SLOW . [HODERATF| HIGH
o : (sT) (MT) (HT)
CENTRAL PRESSURE INDEX
N R P, ‘INCHES 27.44 | 27,44 | 27,44
ERIPHERAL PRESSURE
: P, 'INCHES 30,42 | 30.42 | 30.42
IRADIUS TO MAXIMUM WIND , _
. LARGE RADIUS KAUT. MI. 57 57 s?
TRANSLATION SPEED =
F, (FORMARD SPEED) KNOTS 17 - 37 [< 2
IHUM WIND SPEED ,
INITIAL DISTANCE-MAUT.MI.A/| - B '
20 MPH WIND - . . 353 - | 290 262
SHORE TO MAX, WIN :

Note: Maximum wind speed is assumed to be on
the traverse that is to right of storm track a

. distance equal to the radius to maximum wind.

1/

~"Initial distance is distance along traverse

" from shoreline to maximum wind when leading -
20 mph isovel intersects shoreline. - Storm -
diameter between 20 mph isovels is approxi-

mately double the initial distance.

OCEAN BED PROFILE
TRAVERSE | WATER
DISTANCE | DEPTH
FROM BELOW
SHORE MW
[T M1 )l (FEET)
o 0
F oz| &
r 0.5 . “o -
. 1.0 | 64 -
= 1.5 82 el
2.0 100 -
- 3.0 105 4
C 5o | 1% -
. 10.0 258
15,0 3%
- 20,0 266 -
C - 2500 20
30,0 322
350 433 4
- 40,0 600 1
= -
- .
- -
_ -
LATITUDE ¢ 42° 48°
DEGREE AT TRAVERSE

ID-POINT FHOM SHORE
600-F ,

e

~ PMH CCMPUTATIONAL COEFFICIENT
AND WATER LEVEL (SURGE) ESTIMATES

COEFFJICIENTS
BOTIOM FKICTION FACIOR 0.0025
WIND STRESS COHHECTION FACTOR 1.10

(AT OPEN CCAST SHORELINE) -

, PMH SPEED OF TRANSLATI
* COMPONENTS ST | MP 1 HT
__F E E T

WIND SETUP 4,25
PRESSURE SETUP 2,23
Enrrm. WATER LEV. 0.83
- R 1
ASTRONONICAL 10.50
TIDE LEVEL
TOTAL-SURGE

ILL WATER LkV. 17.81

MLV
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TABLE C.20

SUMMARY-PERTINENT PROBARLE MAXIMUR. RUHRICANE (PHH). STOKM SUKGE COMPUTATIONAL DATA AND RESULTANT WATER LEVEL®

LOCATION GREAT

LAT. 44°33.4' LONG. 67

SPRUCE ISLAND,- MAINE

30"; TRAVERSE-AZIMUTH 148 DEGREEs LENGTH 178,6 NAUTICAL MILES

PROBABLE MAXIMUM HURR1CANE INDEX CHARAC'I‘I!MISTICS

. Note:

"ZONE L AT-LOCATION 44° 33 DEGREE NOKTH
o ' ! SPEED OF THANSLATION _
. PARAMETER nmmm'rmns SLOW [HODERATF| HIGH
- ‘ ; (ST) (vr)  J _(HT)
_CENTRAL PRESSURE INDEX
P, INCHES | 27.61 | 27.61{ 27.61
[PERIPHERAL mssuRE ‘ "
P INCHES 30,25 | 30.25| 30.25
TUS TO mmm WIND ' '
| - LARGE RADIUS NAUT: MI. | 64 64 64
SIATION SPEED
(ronmn SPEED) KNOTS 19 1 39 53
mm WIND SPEED. } . 1
v, M.PH, 102 114 122
mrrm. DIsrANcE-Nwr.MI.y -
'20 MPH MIND 352 288 262
AT, E TO MAX. WIND : :

Storm

Maximum wind speed 1s assumed to be on
. the traverse that is to right of storm track a
. distance equal to the radius to maximum wind.

-ylnit;lal distance is distance along traverse

from shoreline to maximum wind when leading
20 mph isovel intersects shoreline.
diameter between 20 mph isovels is approxi-
mately double the initial distance.

OCEAN BED PROFILE

TRAVERSE | WATER
DISTANCE | DEPTH
FROM BELOW
SHORE MIM
(NAUT,ME, )] __(FEET)
L 0 0
N 0.2 so |
- 0.5 96 |
_ 1.0 95
L 1.5 125 j
- 2.0 125 -
3.0 165
N 4,0 47 ]
1 5.0 188
.. 10,0 233 |
- 150 438
| 20.0 ¢ 5§70
| 30,0 271 |
_ 40,0 511 |
_ 20.0 3y
"~ 60,0
-0 %;
_ %8:8 168
_ 0,0 z§g _
10.0 :
-~ 120,0 .
. 120.0 -
_ i . 2 -
. lgg: 00 -
- 180.0 1,620 -

PMH CCMPUTATIONAL COEFFICIENT
* AND WATER LEVEL (SUHGE) ESTIMATES

e

COEFF.CIENTS
BOTIOK. FHICT7ON FACIOR 0.0025
WIND STRESS COHNECTION FACTOR 1,10

WA

Ek_LEVEL DATA

(AT OPEN CCAST SEORELINE)

'} PMH SPEED OF TRANSIATIO}

LATITUDE ¢ 43 97.6
DEGREE AT TRAVERSE

MID-POINT FHOM SHORE
b 600-FOOT DEPTH ,

COMPONENTS ST | MT | HT
F_E E T
WIND SETUP 9.73
- -
PRESSURE SETUP 1.82
INITIAL WATERX LEV, 0.56
ASTRONOMICAL 16.00
TIDE LEVEL
TOTAL-SURGE
STILL WATER LkV. 28.11
[FEET MLV




99-6€°1

OCEAN BED PROFILES

TABLE €.21

PASS CRYSTAL CHESAPEAKE
CHRISTIAN RIVER ST. LUCIE BAY MOUTH HAMPTON BEACH*
Nautical . Nautical Nautical Nautical Nautical
Miles from Depth, Miles from Depth, Miles from Depth, Miles from Depth, Miles from Depth,
Shore fr, MLW Shore ft, MLW Shore ft, MW Shore - fey; MLW Shore fr, MW
1 3 0.55 3 0.1 10 5 44 0.5 20
2 2.31 10 10 90 10 56 4 120
5 _ LZ 6.25 14 16 390 30 102 10 250
10 713 8.33 9 18.7 600 50 178 25 250
15 35 .4 50 a 55 260 % 600
20 36 100 180 62 600
30 40 113 300 ’
40 52 127 600
50 90
60 160
70 335
77 600

* As developed for Seabrook
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